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onsrt 5ic®is5iTsj ^51 atvsft® ^ta fawpi ♦tfsawa 
5<i*rD ®Tsi « faaw »ffDvi a'JjTR 5i««nia 36®i ac^ 
araer i <aitei eticsa cwiaf?® "snert a^ 
« ^la »i5ar4fofa ifairfw 8C5^ 8ftian?6 sjaisn® 
arcaf?«i—ifl-sR «ia»iil m S*a*fa «tfeffst ’scats i ca^asr 
^aatf^^ tm ^reia fstat ca *aart6 snfjiar 80 ^autca 
5nt?i et^nC'S 8rai, an « faatJt ®Ta aiaai i 
sn’jsiaia faaw ^Sia c^ 8fa?3 »ai5 8fesia aqaaca 
aicaar 80 - 8 f!pri^ aai]f»r$ ^cais ; tas'S bsr e ^a®Kaa 
af$ 8i^ar aiaiawa ana? ^area cheats i ail 
an@ aaac^ ai^rcsr atraai ^fea^ia 8 t^, « 

aqai^’Pwa ©Tatfi^ i 

ill ’aiaa <3 jgan bthjI ansi^ yKaiaaia 
a^sp^—^ ai^8a cw? « 5n?Tcat ii| 8fov] >aafai 'jW 
P!T® afcafaat i cac^ aFfswa faaw I5$ia f^fjt ’icatai 
faisR I «R « faaicRa ^awca OTC»ia a| ?af*['^ 
faennll t«l ^fa’s'naia ‘^jfe^Tas®] ai^a? aca ’staa 
fa 1 ifll aa«feaa iivi^ acawa. ariaa sn'^^iaw faana 
asica faaiCT «ia aiai aaa *ri, fa^ta ai^ai 
^ 1 » faasia asrea afasiai iiaff$ af^ats’s apa? ail i 
aig® aRsn «iai 5 2 ^? ^^»Ifa^ *1185 aawfaf aiaai 
afa'siai aaaacB TjaT® aa i toia «fassia faf'sw auaw 
snaiw 8f?rsiai aaapBi acaw fsfw a’aw ’sara 
5WR5caw« aa asam afacafws afjreiai 
asiajia aaiaia «pFraa aa i iKa afasTaw awi^ ai|- 
iias^ai ’rffana ^sai sot ai i anaafawna6$ia«5Ri^’S(?«a 
'siswa va i«a« at8faaa~®i| fat?r*ft awa 'sifavsr 
aia?ia ai sMv afa^tai faf’^® seawa i faf®« faana 
3 PW, faana 8foan« aaan^ sns^ ill asaii aawica 
aiaatl fac® 8!ca \ faana-aaij aiaiaa ^li^caa 
faana acm 'ast ^sre® i®!? « ®ai-fa^ asaia 8fa«!aia 
a#a aia^s aiasnl acaiaR» 

, qnaiB m i)’fas*fta ^lira faafsra faana 
jjffea 85^ « *tt*8fcww anOTisai afcaa; faana 


8^81? ^ a^sfpt (11^ aiafaai®! afa 8ic«g i stpitoot 
a^Ef fawa e fap;®a ’samca aiaraa anjae airaf faana e 
a^a a*8c^ ac6®a i aspa «!« fswi pea 

afca caa anesnv 2 * 0 ^ 1 ar?eiaia faana asicaa awca 
®i Sii^a aanl faana aif?®i agfro «faana asiaaajra 
«ii*T»f. 5 ®^ I CTOT faana s6ia apt aaia 1 
faan^ff« faanancaacaan ill ^iJac® 'nfa^ 'gfa^i sesa 
a^-i)5il ajiTOi aircaaa 1 

ill aaw ®nao oiicaaa—annufl kcaa OTacaan caa 
faana waa, faana « aaw, faana a?aia sp^ 
fa®in^ 'sna's aws ’sac® acp6 ?a 1 ana «faancaa 
asai ?wi ’sif?^a *ra aiaelfn (Sps iif6 caaa anniwa 
'sifeca® aa, psafa awiacaa tsi^-iifg® 

snaai sil an 5|$a «’psa cna^caa faar$ ii| faaca 
®iiaa] a^caifn®! ansiai vaf? 1 

“ana «faana’ 8fti^-a3fta faana 8faaOTa 5^801 
ail 8faapra ariaiare ill 8 f 0 afia aiaics^ aanw c8ca 
•aiOT I na 21 ot nnptfl ’83 asfla faana 8faapra 
aifav aiaiaa m « fa^isa ?ca enn 1 ai»naaa®i« 
fa%ca ^aa ’si^aul afafa »nfaa®ia a?«i veatsa 1 
iH8a aailOT 'snaai cimsa ^pifac® wail 1 
cipja-waai iia^n vca'8faaOTa ar^aiaiOT fwOT 

facaF nfigea fall na aacaa ^iiaiaia f^aia-fawa 
cswica fnnt waai cawfs-fafsn a^^^^a awil ca8 fvg 
annai ^8ifa3 vac® 8ifa fa 1 aia aisc^ 
'atav ana aiai wot ai 1 cnrsrsia « ai«fi®ia| .m 
afaaataf ^ca ^iftpcatn 1 ii| aa awi wasOTo waidr 
’^re^iOT 8rc««i afta ®nsnpTa iifma cac® 5 ca 1 aaa 
8faacfa sa 80 ‘ana « faanac’s' af®f6 "jn, a^OTn, 
micaates c^ f«rc® 8iaa cafaal 8faacifa aa f’sgSi 
aisfv.^ca I cacna ai^ sun caOT 5 f«iw, waf-iwi « 
fa^wa ^ 8iisc«F wsiai ®n^ 

wail I afaawa awn ^ii^ siot waaiai «iw cacaa- 
i«| ww ma C8wa ’ffa;» 



'srtFt^ »iraia5rt«r ^ cstw ^ ftwi« 

*fCtC*PT W1I* 


1963 c^®3?r jRWBg fTOW iiw^«n« 

siicv?i ^tfPiTCii mc^ W«r^ f«iwpi\ -e f»wf^w?i 
^ncwTFii-Sff I ai'«nCT 'snpKi ^ f<wR sir, 

f’l'lf^nSTS 551 lap ^fC^sj«n 5i^l^f81il sn:^ tsi«fl5C®Bf !OTO 
sr<*TO OTW TOI^I I <i^ BfT«siP$?I 
f^*5snB ^ i jn?nw fjo 

OT«in 5:?n I ■ ' 

mwini *iR s jrif fek® m^n ct 5iwi«i® 5W « 
8fc?mfiP^?i *it«n fv ? f»m ^s»(wn «f^^saw 
•nC^nBI JIWJ CJR'ri^ fs(«fe ?|f?C$ 5W i C^R 
a^!f»I'35 2PITO »?WI^ C^»RTB 5«l, 

a^wd*^ Jjracf. £?»» «f?r^i?i i 

CV^WTSTO 5H«1J1<1® sBa? «IPF1 ^ RI, 

SIR« ad?Il®«1? I 

f5f®R usm * W*pft f^ssiijtev f«ira wi 

^«fi ^ 5ir, ®«r cfpiRi 

aCfllB^-flSvil?} fifC^F ^ 5T«IC® I VIOT VIC^ fj^iggpfl' 
« f«m*ff3Wf aw af?i4 '8iR>niv i Bfrals 

’aifwn e f^wf^ansra^cv lav^CT m i iift 
a»n Sfes Rs ca, sRS^a ^"iwi^fBRi sri ^wraia-fifsR 
\ *rfaw"isjWaiw 


fa gwlwa Saa wpaR ^ i fae8i!?Nn« aaispf 
^ cafe 3ia 5ia5in? srpr *n faaiptbutw 
aipjTatapsna faaa 5 a 1 «|*i fasR’Ipra <5iwpf ^ 
5® wfev c<s\h sfCT ’Pca taf^H jjsrits Jiawiw ^c® 
5W I ^«5tRa a’lf® «!*R:"na a^na 1 faf®? 

f«p8ta*rnwcaa aw 9Jtaa*fB[ c^kd >iaaa saa?? ^ Sfe® 1 
afacia "apwa wasRis Jiasia ^la. a4t*i faoR’tai 
jfBn '51‘tOT ^!?Ta« wiJm 1 Jn^pja Jiw <s^ 

jpwia 5c® ^ca 1 ®ai 5i$ aqiiTnf, 

«f 5 pa?[«n I fa^»3c»a fac*ta ’^ta fas's^Ta fa's- 
faaiwca « fa’afaRiarcaa ai^ ari© ^aaia Tros 
«[ca I aw^w faw;»f araia fat® m < ®ca 
snaai ffiH®- m\ ca, ca arc® caaiw f’af a»ac3 
aiaca <fla? ca wra 'Sia sEaiafJ^la a'n^ai ai afawaa 
aiTvca \ 

Ya* a faip i g ra ^*r « ^jaaa j jirr fa'sfaaiwa 
fiawa aai faca aaana yfi^ ¥ca 'f^iYafai:«ia C 5 ^i ssrre 1 
5naw«t®s fa*afaanarasif3T (sa? aisr w®1a ’f?^>nwT^ 
Pi*(ica^ 5«fi ^fe® i3raiiR af®®T*iHai emai!? 1 
a^SaiPT en®3a B^<§?ac® Aifs^ca 1 

15 ^ af®^ «a»fi f«Fg >i?c»na?Ra cp« 6 i to i 


v^fww-7''o ooa 

fwtsrf®^ 5r?[caa «ff® artwR 

fawRiprt a^ aR>n*naCTa aw ata»n cwa aww faesRCP®^ jjwaa 

^c«ai 1948f^»^ asfia fa®R afaaa ^ wafa a«fta faaiH afaacaa aiWaf^?!'^ 

'55R <3 faaR’ fiTBfa® aanf*!® ^ 1 1 

5WTa*i aigna aai «w aia'^ta =pR®Ta ^ja «aca, ®iwaw fassi^-sR® 5«ii^ ’rfaawi 
vuvaiB vm I airo ^a4\® naw awana aiw ’waf^ « Sfwica « fa«R’ 
^fsai OT'oai^ ansrt a^ aiarsa a« fiai. 1 wr s* fawR ^ana 5ii«naa ai^ 'na^ aifr 
tprftwa faasiwa fat®« faaca a^aiwai^rca aanTa ‘atoha m aiw \ «flaa!®1a 
faaiR faw4Ya an’ca ara-airftcaa ♦fw caffjnfiBiKI*f¥ faaiRaa aRi faaw aroaTpai aaifaa ^ 
•flcv I *fffiaTf$ Jivai ca^a ai^ «tiB-ii!lte«ra ^^acaiat ^ wawa faaPi» 

aumwa f«wi afaiRw ‘an^ «fa®R’ *ifirfia aa^’f £H«if^ (aifaaf $wi 30*00 
dial) area asfta fa«R ♦ifaacrnr fewai mu^ airoai « ai^caifaiai araw ^aiaai aiai« 
aiRWaapn* 

arairaa 

aww ia**H «(Taa<f 




srrsR 


zpm fwiJ? c«^, ®nvfra fsi 194445 

*i<R ?fasi ^^5^ ^ CTfflTO 

<sim, c>if«Ti^ 5iwn?i*i siFi'^ c®i vajr m Wg 
^anjfto ®icv OTm f^fCsfesR i 

zim Sw ^c?i<3 pfS *nc?i pf ffeJi 
®»fa?[ sngCT?i ^ ?FK^ "spc^s »fic?i I 1957 4iii 
'SE#m5.f*i?iic<ic ¥m a«pi 
f^v-l” I tnaac?! ffw 3,4,5 a^ fifi sjs i 

1958 Isn PF^aRft, «ntsitii=®i si^viw.'^niRi 
«flfcaRira-101 «iiii®R[ 5i5T^«r ?iiW?n m 

snf^ Wi*t^ i 1961 

12t ^fasi csisv-l si^vi*t»rasi ^ a«isi 
*B[i^i"f6T9n®k I 1969 f^iwi 17? 

KSii f«rc^ Jnsi siiffR si^iw^iR maicBTi-ll i 
^rafl fesR ^Ff5^«r, «(9ifgj?, 20i?i sfsn? “^^isr” 
‘m®5n” fj?c?i scsa ^»tra 

Jiwc® '51 I 21m ^ki ’wsr, 5a»jrt i 
sn^w 1961 12? ^afasi < 11 ^!; 1969-i» 

2U«i ^5n? ni5*ftB 5C?i i <sfiim m'Q *igi^*f 
^ fvwi m] *!a ^ 5S, 

siwcfRi kcv, 'aa ♦tw 1977 a^i^ic*! ai^ 55 
C5a«fw *iRwm I 'SRii ?i^Ji m 

?feRTC5H[ firev 5C5IWI <5i^«tj m cict wsfcf 
*naiif!«RH m d^mw cakra m 
CTtWK8t?r^Bf I 

vfl^R m to ♦tiw CT, ifl® $ 1 ^ m 
^ca agivim an «511^ *fto fm, ®rc® ’jwrw sngPBi ■ 
c^ siic «i(pnfi fwftpR mm m 

5^1 s^vFi ?nflRf zwa^nf <!wwi? W PRspmi 
k«i4^CTa wca? JlkRai fasr 1 >iwi5i«i si^paa cm 
Jfii a^sncf! la? w wpfmJi 
aigwflCT sw ®»rvRi 51PR moi ®i 5N#in cnaat 
*rtcw «Bfcsi-'K*T qanpn 'akif ?r»tora »i«R; 
crow, ^a*r»^ «£S?etCTwnOTit, tnaw, *ng, wma 
••Bi awwiti ?®iff tiiJR aj kfss »i«i owf 
kn an w\ switai «pBa I, 

w^ieai ®i4CTBw« cTO3[nac?«.#^ 



*jk(4k vm feaag ?iiiFiK® 

*w«nar5“Rw-5iiic$»n?d) ^csk^r 19^0 'f&ima 
l®n «afaBi 1 snf^ las? fii?aiFi-10 « aikiaia ©aag 
“si-f*«iR” FiigiCTl c^ Bfia’iw ^5wai 

CVSR «|RSW ««<R «R]aiPi? «nSBn «! CfPK® ■»<ik I <1® 

5-f^ar ara <«?®iw w? S^iacga »figic*n «njiai anagiesBi 
knR*j «Ri?[iOT? aiak • ‘'iMk 
cam sa, cm a?)?, km 

^ a^ aia^s m ♦n«iii aiw? sgc^acai 
ifRfffa ffa ca?w (<a. k. h) atsa 4? ma{ 
feaag mcaf 1 cawa snakB ai5?i« 'sra awf^ cacaa 
3caa <3 Fijcaa Safasic^ta cara fet?®- 

’Fa*!, ai^a « aac*Fa ♦tfasn«i, wa 
a^ mx^ tiifl aic «51 * 5^15 ®«c ®ia mt *w^ 
C’aaspBia ifa fjfia feaaf ai ato fat«a 
^-pd^fsitv »ngTO »ais I 'fl’ia m kaw, afes^i an^ie? 
senew, f H »i#5icai^ ina^ 5n?0RJi wata 

’FTOT «“ft vca aia^a 5 cb« i 

aaa ?ncav cnt^i wfawm ca aaer ^f*iaf$ m ®i« 
55 aa^ snaaFa aai *!C?k»T 1 ’Rak 
ca aw ar? biuks? <icv?-T“«ipnwa ?!wnfi-IA m{ m<i 
f®5ik <5iRg ®»fag 72 mm ®ia kca m 1 
a^aica •jffli4k5iaffcv csnfi 15f6 anae Snag affw 
mxs. I ifla 5R?n 1(A) Saks-g ga 10? ^s»i? 'rok^ia 
vuiTOW c<KV I <5iiag faasfPBi kfl? Saf®a spar 
?fsa Saacga gR awk j ktes « s’fa ci'Bcsra 
siwi cai’ncai’t ainc® aiw ^ ♦rfasn'i awg® gc^ kfo- 
c^msSi 5inc6an?$ (geostationary satellite) 1 
ii? aawa Snag Sawnma cwa 'siac^a w *iasi 1 
(«nCTfiPFi-1963, C!i§kj6^-1969, aif«Bn*1974, ipw 
« n» 4n4pft-l975, « innR-1977 ) 1 mm 

k<«»<kRRl\ ’dncfiwnfeSa “wnfl” (Ariane 
Passenger Pay Load Experiment) 1 oifS 1981 
'^»kna 19w vapft mtasna ^ cmw ‘‘^ufaaw” 
ac’fcS ^ agi^ S^kia ga 1 ®ca 4k arfnfsnv 
am at^ Snag *«, 4k n?fl^isnaf 1 4a aiai 1981 
«P&CT« 15? flwiJS»i?a<ig»iHW atiacs ^ag*fwa 
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asRf 551 m Multipurpose Satellite sws eia^w ®tw w^icwI&cv sjwwi ¥8W i 

WCB ^PS5 ^ 54 I SffST C<^, eUCRfsVffl aSR S|^W5R (<«K«i?ll5-l Sf^SW^ 

cSf8^t5T«nc5m, 'snmi'e^i a^ f55CH ®«in sks^ ^pto ot 600 51^ Sacs 40’ Sigs « 40° 

, vRi I ®nR?5s isnca ^ ifil iraias Saa? S«wa*i srcsw 'si^a ssm fstosa sro ^iic?« 51 * 1 . ?nai 

'$151 5 can, "ciicsifsvi, sitofii, ’fwi®!. fewwtosi« waR 1 55 ©jr «ini?R W^'sa 5515 1 * acs «nf«i?« 55 « 

'oT5C®5 8915 sneifdafsaia ^nicS^ntfl 5C«n t^aiiS-ClA) 1 •’itos'ht 4000-5it!ST Sas ens •a’Sfd ifl§ 5^5 5515 «na 51 

‘ iflf# 1982 •p^icas lOfe (iifwiw (ffrfs'SRi cva- •a^ st^isna C9ic5r !5iia® si5ranif$^ sf’wt 
'vjRic®5ia csa:^ c®^i-3910 5 i?fc$ k? 5scnn!?f ai^ 5f ®Kac5f af's?® ^ca sea «jTa5lc® ^ 

OT5 I «Qf$ WSH 5 M 5 '^IPR 5CT 5^ ^•m 5TIC$ '5C5C5 I 5'tolC5 »|fa4l5 5HlfTCV fsiSR 55iaiaf®5f 

515151 arses I afsa^aaii tsia i^JRiit^s atfaial ’vai snais m ®iwa aisi BUsficsr «^l5«»ac®s 

castas 5W1C5 ^aisrs ii»5saa55 8(j00K fsial fa ^ 5 C® arcs ®i Mia*! asis sg Saa5 f:s 
cfifeitaR a»t asi SICS I lOOffi fe. to. fa. csi^ran? 1 fagfs^ suca (1981,61 < 5111155 ) 'sncafsai 
(®Tdi aKBraaa ca^is) i^fs 5C5C5 51 5cs5 1 Tlf‘*i'^5 fsfasa (radiation) snais laafd Saa5 

aac^ csn4 ass acifc? 277 caifS 6iai fa's ms snsicsi Ssc^aa acs 1 

ais 515 g.a Siai 9515 5C5 I a$ lai 51 S (1982) sitosis f5?5i4fsi c«sii5-13 

'5isc®s 25 Saa5 'Bias-l (H a% w '3is®a^ca fires uiafg 55iaia5R •ga'^iia ^as jufsesixs 1 

aesasTS efsa aeac? 1 afssies taa s'sffsi^is a<ra <$151 C5 ®9n cacscgfi ®i fscssa acs <1151 
f 55 it 5 I c>i “Tf^^fe® aifkac? ara 3500 ?)5 1 ’itojfis ^tos asaars SaiTO <3 afsesa sfac^ we® 
4i| as 5 f 5 caca ^ « ssa 5ras ^flst f^srsiess ^ arscsJi scei 'snai ase^fi 1 <5115 ®i sto ass 55 “^ifasfs 
asis srac^ sg ®«n aial cac5 1 '^s^iesi afas'Ss a*aesN acaa fag sies 1 

'sncsifsai ®rs cscas «n®reafa wiii aswuR (®i«fis ^Itosfs S'fisna isst ®fssK afssto snais ^1 ^-liia-ia 
Brfsi efsa, S5W a*af ep^tos feaa sisis wn) (ESA) tflst waui diRa^to feaa? fise^paa acats 1 
pfirejiiifi files butterfly eiiftos Saa^ sis 5 is acs 1 cssr f^ (GEOS) Bears a^ac«i5 si^ca ■'^(tosfi? 
ir^s C5ia SI fnsisa aircssi si cs^e® ares fs 'afd ®i CBtoa *315 (magnetic tail) wis <aa. >«' 

sgeel esae® ares 1 <115 multispectral scanning as fs (ESA-COS B) aitos aisi fsfass ( extra 
system ‘»|fs5(f*pi5 fston tofssca a^esas terristrial gamma radiation) aisis ^i 1 
asc® arts 1 »fls aaaa ^ifasl caca 917 fa* fss (SSti?] ^laiess Denpa ( 955 ^ vast siiatscSif'ssns 
Sacs 1 t«f^ ajicssi image ca record asis as a4csac*f5 sRi) ?i3C5i(Hakucho)<aa>iC8f 
■—C5r3feca afsa® acs cs®i5-3TCa®-ui 1 ®isacs csft atoics ssrapssRca casersis astoi-Ma^is 4 a® 
atca®'^ca aifes cse5i_ ^ sn^ fstof®^ cj^acfi, fgsres srsgis asi se®? 1 fa^ 80 sacas cas fatsi 
csaica a'sjidis aisis oa^sica afsa® acs af®fsw 90-tiis sacas aasfscasn^ s^iaraea esat® asts 
asfai-toslais isfii 1 <ii^ land sat awess ffRi^ics fpja «ics. a^fr ^Wc® 1 ta^sacas cas%rca ssraita 
awsi acs I faults and sncsifsar •Baa ascs Safsesai cacvfsaisr 

fractures 'snci »*st caww si?1, sf® 5i bw owt una aiksi ffo staB 5 cs SBarta fsf ®5 ii^ara cafss 
srfta Sara ^ fis ®i ots ^wca war sw 1 caia a? wiesi 1 swats cjpgfaca ^ frsfs asi scs aesa 

aisutss aispsai esaw (watch) arw. siiffis aritoi- »™ •aaffi $atocsa 1 swuaracaM (Space- 

tfls^aIS area «afS sisa® 55 1 a*[tOT sfsr, toW «csw Shuttle, Challenger) awica sngs 5 i®wi® ases 
Ssa, jncss ait4®i« uis awiesi ffi*if® pi ©ispi- SBatowtai as W^ca aiacs *jto^s 

SF^is (flaw snfaa ifN-Mii4f ‘lasito fssw" fsts apwd'^ sist fuss ‘ ssc«w aw'sifs 1 awarsrs 
uia S3CS5 toil? sigacailis awss attowt aesa «ass fefs aB ses fsfsn ^ « fan siaisto^ tust 
sigp wsa«i asrs aitoa ff?*{s aesa 1 «cei esm iSe aai lfas ^ s»w i 
^nsBct ^aacp a®ia®ics aipsw tos4i I ^Nist ^r^MissiipwpBa « Bor >lfa4}c® 

wr^t'wpfi wsstiii rr amapwsiai|'rtti fWt p i ' 
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1983 ] 

ifS Wot otWpt OTPf i«fti vii »ie^ sw 100% 
^ i fv5 si?iTtt"i sn >rpp 5j*i m siwu* 
t 100% f^-pS ?nOTf5IV ^sf 

’WW. «»« CT«K?l J3f?f V?!I^li:«rt 

.^?OTW!«ffof swEivFiwfa vsjfwra wra ^uw 
’niH^ 5KB te® I f?tw« ® Im^ctorrafjw 
’PTB'cbtji IjU^I-IPW 2ft -SWCBi »f3*ITn 100% fB'gOTlB 
’TW SRII Si®B I »J5[5 SlWiTVPl «l®Br?n 100% fB'gOTW 
^ VBI 5i§B 1 «nCS]f«’!FTa sht«f- 

(.®P5P® ®?i55i55nrc!i <ii^ft 1987-88 

^l«tw B5IB>TC«| vw U^awi 

si^fjpiw ^’"(ra « BisB Bs'lw 2«?aa ' ©la® 

^l5^I?J iflB? v£)51. >(>t5T I (if S'<lfj5wncv 

BTW enf^i® §[tf cs(w ijsnBiR « 2®fw “n? «iT5a®i 

’RW ’ifaas'nin an® i anic^ncsfi aafc'^g >is!®t 

5FTO TO cB tiOT aga afasncB Wstb^b, « 

«HiiBj ^?5RR Bi^ an® I (ABB Bticw Bfflia aiCT tfaafiB 
aga iBwrfBai aal^ia t <5(13 ot^wjri^ 1985 bpiw 
aiiiOTi 5CB| “(/a»t5f«B” (spacelab) i si?i^!W 
SafJiR»i ^a®a a«isi 5CB spacelab-c^ 

515IVCT TOl I 

c*B»isnw, «>!. (A ;?i5n->Aa cb!si zkb^'ri i 

'AB TOiCT ®n®fa3?ig (AB^ fBapflai fsi6i®rafef, 

aiffesF Sbb, CTUnCBUt, '&BB, c^iifefBaw 

(AB? high energy astrophysics ?fCBB*n 

BfBCBB I 


Bi^sreB ■fftPI«BS§ C'WI Wstw-I <BfBBlW 

«5l anB« aBft aUBTB WAH ®CB t ^ iRTfllB fBSPitel 
SWPCT (?fiB»tfTOfl^ iafs TOTO a?*i ( 

VKBj BIBIflB TOI ?CB BIISIIWB ^il*f»l Bl |B>tiT5-(,l A)-a 

m. lABfffi ¥BftB ©^a? (geostationary 

satellite) i ®cb (aWb 'sub^b 5 ® fB“iT5t 1 Jift wnB 
BWBf sn^ei mi (A»pft C5jt« aiiWBT (solar panel) 1 
(A^ ctIb aiicncs! cbcbt atni« ^af*® ’tcf 
5KB fBfiB »ifac® I ®iBaB (?il fB2i® “tfK’if SaacR 
«nrRC§Bj BIBB'S 5^1 ^ 'sBSf bW (micro-wave ray) 
'i-’ici CBBB aiftcB ®«ai 5 cb i • ^’^cAb 
p§*tB{§ (AJl aif® «if4»its{! Micro-wave Ray-®f 
ahj*i® BfacB 132^195:® 1 ®raaB Pil fB2iS»if« aifA® 
CfSBI 5CB fBl®J5| m-’TO^BlB I 

'SSlifBBB'I®!?! att^f^B’^, B^B, f’llB’flKB 
aia*iiBw1, 5i?5fe® siT^B ^m eflB ^Ib C5<i o 
B^ caBTO BK*t Bira 2PnBK;«F ^bi bkb. 2*’'®^'^ 
btwib ’vra aic^BCBf ea bw ^fsiBlB 5®® I “rBstj 
SJKB 511W BSOBT*! ^BSKCBB Bf^BTCB' BTSBlfs® 'BBIB 
C5©1B« C»i B® I BTB*1 ®i«IIJii:®', ^ atFBtTO 

a»BK® lA^l ®®B «0BI sn*|WB B® «t«tlf«B 

sgWa TO® I CB 2l‘fi^t csbto Bi©«fff sTg® 

5i«TBBIBB iBenfBBf «llfBB!i5U^®ttBf BBtCBB TOW f^CBPl 
WBOa ^1 BKB f*l I ®1B TOl alBSlfei® ?tB B?*r ai^ 9?tI9- 
TOSl BlitBBnCBB WnBiB^IB ^Bl TO ®1 ?®T CT BBtB- 
ica *lfB«t® SKB, WWBf CTCTOS-®! BBTI^ Btpn I 


TOtB* atatf BTO 


®B® c^lB aiPiCB I ajiB AlPI OTR BKW 

*1![ ?CB WtlBFraiB fsfipBIBH « ®BI an»jait»I BIBIBB 
’TOiIb ®n»iK<iiin 1 bibbicrbi' (Abi® BiifS® bbcsb 

aiTOBt ailBH TOI f?K9 BICB {[TTO BIBflB BltST CB^®! 
WWl «IOTB BIBWI I WB BSPil BT«B1 CB >22 
W raiR^ silTOBi ®1 SIB I ©TO CWF (ffro fm BfflW 

wev ©®CB aiB C<n§I ftip^ B® jB jUCTB iroifflBTB I 

CWIBC WlBm C«W ?JiIS CBTB cfif'flB aTslB ai^ni SKB BI«BI 
B® CT 2iCTO JjqBCVQ Wbc® ??bi» I «Dlf9*ftBi 
*^8 ^IBUB •AB'© atWB® ®C*I®R--|!?HBIWI (ABS ®lS ®lfi 

♦orfwfw cronWi, bvt^^vi fW^. b<ibtb b<to 


aTB'lB] »ft 3 WtfilB tWH lf®B SWB WWIB f®SM. W®B 
CWlta ®IBB1 tSFD aiSJcS ®Fti •HBI 5KB BIB, CBBB CBHtTOf 
^arata® TO Biw*ipftcs I «aBiB biobc^ (Abb^ bot®b 
■ aiBiBi "ft®6i CTB §1® f«rcB I 'AI ^ 

'SI2“IJ 5t«Bia BTOI WB»H BT^ PI® CB*ft 

fB I <A Bnaira aBB anamwai® wraB wi^’ib send 
fB®lB CBKSlfBB I 5^ WSB ©OTCTJ fABI 5n«l®B ©BB tB® 
BlBIBBTCfB f®fB (ABJBTPIf aT'ftCBf wfTO fsW CBC® CB^ I 
fsfBcntBB aiB\Bi TOC ®1 Bl ■fl«Si anfd® m ^55135 sens 
BB. BfBKBB OTW I aCB ©BfBW «!®l«fl 9 OTAhrC^ 
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4ivaR ^ asRST® 

»n»r ^Ks snt«jcs ar«inwi 

*ti«ft?n-®icw«n>n5f«ra‘iK9f tsnc^ 

501 fsi ^ ^sm >vwi« c»iw 
^ron- OTWiOTi ■wtora 'seiw «fh5 ’nftiwBi <jni*ii 

pnd 5WW 5WT?i >5WW5 aWt "fte fsiion^ f *pcs 
TOT TOW fJW tw '^l»flllW I *iT*i ^ 

TOIl «0P <81 fw C*ltlB ^ '«^6l S?l 

®EW I -ecw *11^ «n»n ^«wi obi Bira wi?'t 

«H>BlBTP5fl SIB !IS I SJKBI ^^ItW SaCfHI 5WBI SH^gf I 
tfl^F wwfl «nw sii ^ csi «cv csi^ 

WC5 s[TO voi I #wra 38,000 sn^ i 
«W 5 *w scitsni t^»iOT aup TOi ’s'snfs^ i 

*11^ 1915 'e«T§»R 

jwwisiifl c«K¥ »5g[ ^CB Bj fBwpft aiiRini 

©as 5ifrft«0F? I few w«n aBiaicw Bm 
?PB Bwm siftw afBfiif«i f^Jins usi sits 
Cft tWOff JfiPW TO*. tBRJ 5W »bNi»W BfCBRI fsfes?® 
« TO fe*t*ww 6pn c’K* Bi «ic?iv TO« TO-TO topH 
*5»w aHlB *RTOI ^few ^IWW tBSlCW 
aCSITO TO* I 

fire am? c»fft toi 1954 -ydipir *te» sjwi 
*TOi TOnncB^ m bp^ih «cw 200 sn^ «rfTO?i 
feia f*iir oEi? fwa cww? Bniicflidm *«! a c«rw 

*n««l cue* BRI TOl^ *1^ ®05 BWa I 

c®i BiiTO TOp^ fero; ><CTC* BR BUBPifw • 
c*wi TO few crow *jn wBPTOsra TOn*fre 
<<iR$ <iw$ WR <jrew^ siwsS I wm ®»ife^ •»«iVTO 
'•nro BHTOi «IITO «WI TOTOl TOI ^ 

OT*CB CaCBt* ? TOW ^ CBl fTOI« CSH^lft® TOWIbW 

*K«i| I Wf *?f c¥R SRI BOKraf-nfeB 5PTO (crater) 

SIWI <151 aw <*« (flSRBlCT aw*! TOl w,TO5 <1BR 

®TO «iw weve feira TOna *« ac? Bi?ai 100 sn^ 
!toi fees cTOi cut* 99$i *n <5 pfr$j^ 
*a fens TOEB TOs fe I a 26 $r c<re 'uresi c^ 
BIS srouf l2Si si^ uifroSi TOfwrfe biiucb *tsc* 
tuf 14«l ®C? cut* fef WJ fetw » ^fSSlt 
TOTOl C*RR SITTOS TOTOTOTO ^T*rei!* UfsfeB 

fec?s TOWJ fe»a TOW fewl fWf eWB (S^TOBJ fS 

<«w6i ®qB snCTO TO, CSSR fTORt Sid ^PTWCIU, fiffi 
TOflWS CWR TOtSS fecw «ICTO TOS^ TOi 
®P TO BTO I; jpni «pdKW U!®<MS uHwif 


t 36 b* si 1* sms 

CTSi cut* tfiw TO^s fl (Terrapene Carolina) 
am* TO! Bfis snTOs ufefeB cwr fcws to *na *s f 

TOTO TOWIW ^ TOW BBTOl «51 STl^ owes fSW fetwi 
fwf 3jS cut* 5TW1 *recgl| <3tw '«p$l *ta TO fwfssi I. 
^IBBR TOWS «fHfel ,BIOTS 'eflS SHTOS ^feB feSf 
*IBT« SSCBl *1 WWICU ^ TOTOTO ®US fereSWfeT 1 
^ fe®S TOWS ^fBS TOS TOU^ 1950 
fsre CBTOBS fwf fesMw »rilww asiifq® i 

tffti BlIRW TOU5 BIWI WSl C9K* <1515 WWW s&lSfeW 
SI tl^ WIbIs SWISS <stsi USCBS OSOT ®0g SWTS TOS^S 
*5w fS 5W»T *C5 UD? I sewi fewfes fstw ®i:^ sww 
^S1 C6^ sres BISl I UfewTS « CSW5n fees uHfe 
SISTOS BTSBSn WWI WTO TOIIRRR 70 CS.fe. SHStsfepS 
CBTITO WM fets CSSl 5Wfew WWW «flw6l S‘T51 fefs WCS 
BR SKST fWf J^wfep fsews C*05 I SilTO ®UCSS 

WTwre^ OTTO TO* ®*ife®itu cuifil saw wiroro 
SWWI WSl *OTn I WIWTS CSSWl STWOTf Ul^ffel ««few- 
efew STSfeewft «c? I fwf CS^ CTS SOT futs ^ CSSl 
CSS wsifei *n<OTS' sisroe to sscw i ®bcw wtct 
wwSi TsiTs< few ssiss, WFwns siw wrasi wifucs ufeR 
CBBS SJ^IOTTW BRl CWIOT CWSICB^ UlSlSl BIOTS '«§R 
few« CT^ CWICTS STO STOT ftSCS CSS I 

•RfrWR fSBls CffSR WSOTR fw CUlft STOTl 

»awlj sw* CSStB TOI5 TO S* SWSIOT sfew 5RTOS 
acs feews I fwf SUB ajwdi csc^ siesipii scbi 

UT<OTS I fS BIWlBlfe^ 'GS1 WBIS *OT CTO ^ TOlffel 
WSWIOTI sfe« sp! «ITOSlfe TO cstw TOfe t®* 
few in esnefi^, fwf ur^si few wffew <cw cto ^ucwsiot 

aS*C5^B^l WRi^WTWfe SRB €S1 WSWSPS 
UfecafWtB TOSS WSWR Siwi WOT I fWf WICUS SIB^ 
5^^3fw WISTO TOltSI wwfe fefs< CWW ufesnu l^fets 
-feca^ TOftsi assi uisR to csew ssi»ifeTOcwi:s 

WSfTO ?wgts WW ^1 TOO fucs TOWl 5W1B TOR 
WITO I 

fWf WIWIW 5^ CBI WR fws *OT 'OWWIBTO SPi 
CS^ I ffsnUB TO^tB* BR WSWR I 5[B5Tt BR ilfS- 
CafWCB TOR TOOS WSRPre SICB* SWOT! I fwf CWW 
sROTI TOfeeW CTOS smros TOslsi fW WOT W I 
aiwi TO ^ WSWW UlBjtaB SHTOS TO^kl S^B 
»W1U I CTOfl w*l, STO »f»lt^ TOB* -0511 *SC^ SI 
BIOTS «R!fe *#SB CWR Wfes #1 ^ TO* TO* , fiS 
spimuBI ’ ; 

uHfeWI *B(feF5#l '»%5 TOTOS atHPrR JWW 
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19831 

PR m6m ?9tbr (Hoffman) i 

oniBBr 'to tsjM »fHi «cv ^tm mps.wwb^ 
<1*151 wcv 9ifat3r < 1^111101 ^ swar 
toscenc^OT^ i (D^ aim ^ en 

ta® wnwr a’a^i caiftc® 1 <«^ *691 arem ^ 
ffsi ♦rtiinn »ia *n'^ iTfev toi 'tos ok( 5 Tara caR 
cm <naia ♦naTS ca’wn aimca 'sai ^ ^ara to *nBf6 
Taai toi fara, «ai 90" T<ita €§ia ea*^ aiaiiTew 

iiT^bw » 5WB faar Tavw T®sii5 1 T^? ’siwa 

“nto^ 

(gsT mcx. I 'spiOT mat sj^ca »jf«6w 90° cana 
aaraa Jica cac^ i ^ma aiyf^v TasiaiTKf 

a<pnc<t aiara^, Taa *iRiaia *iwi^ eai <siwa 
T«®a^ aT^pSrcaf ^ara c*rcara 1 * 

^ anjicai fajf fii«feaa aii*na$i ag ■aia’Ta 
acawi I Ta^^ vaae ^ acaia 'bipw i casia aai aw, 
*ft®’ait»r aiBT*tc^ laa aitv *n<iT s^ra aiara cara aTaw 
Tara Si3p srara 1 Ta^ Taa^ (swi aiTwa araia <ia ^ 
®na aiara aira a?, swr aia T^tara 1 >aram ®icaa 
aT<K«ia aiffl amia® ajara ara ^a Tac«< ^la, wear 
^ am aroai i ana cafiil ana 'jsiai Ta^ Ta®ica 
Taa;ataara >ii5 ai^ai ai*®*! ’na 501 ^ a 7 ^«( *(Tacawa 
aca '•ira aiim Tara *nm ®iaf ? Taraa®*cacTO'5iwa®R - 
loa? ^Tacaa aiaai^rai c-sira ? <« awa aTiv 

Sna 6rHi ca^, ![arai ai ^^anraa aaT<#ra *6niT^? 5[o5ia 
SR5 Tvf Tama anaira sjsa aTacaraa aTacaT^pra ®iai 
T-fcwwaca <(ia « 

ai^ C 5 TV. ®acaa anraisai wra ®Faia raw ’Pia«i 
caft ca arwTai Ta^f Ta*fa 3 ^ «if 1 ajaj c^fw apwpa m^iai 
caa ai 1 Taewas aiara^ (Pcrdeck) 1957 i^j&ira 
i^Tan aWt Tam carama aa aa *raraTaa warra ^ 
ai arara« ai<Rai vtav Tacaa asaaira •anaia «icaa ^ 
aiaw Ta^v aTiaraica TsT?® a»ara aim 1 ««raaim 
5r»i«f Taai^s citow! aacw ^a^Taa wj aamr 
a i wTaaw w ^ ata ^ aii^j sjt^a eigaT^Tsra ciai raia 
a i gwi 'anft ’jma to fsp^ atm awi araiairaa anaim 
a^«f awiai raw aTwia to Ta^aWTer 1 

aim taf fav aHlai'opa aaa aaiKaa aww caa ? 
T«immanwa (Thicnemann) 1931 <p<hra a?f'»ia «ia 
to meat I fsTa earaa ara mma snmm fan T«s aiaa 
ai<ft «ina ^teaiafta anwira ftv a«i aqaaa ^ 
CT aw aJeaa am m ai aarai wmi ««aaia 

■toi«lk|T8vto aiTto^ a^ uwifto 


Tara awaia ^ aiaw anTaiTajjaiw am waaic^ 
Tam Tam ca-wi w» Ta^fTaa am anwara awai 
ara gjSoKa artia tom?, wcaa ^®a aw^na am m«n 
atfffQ 8w caw Tav aaiaa (caTara, aaia «nw 
«in ^Tw); a&r cto caw eiraiTwia 

afaapti aiam awsr c«ot ewto ar^ 
ac«n« aisfvj BiTa*® «m 1 1950 <pihra ^jb?: (Schuz) 
aifl-R am camwa, Taf ^«Braa wnra aT*wiiww 
aRi??R? aw aT^saiTa® am ««ai|]W am ^®wa 
awiaca caia awfai aara ara ai 1 Ta^s awnai aiaiai 
to aiigmf •ca'ai *na araaai tot «iw aMteaa 

a^aaa am a? 1 ®ii?Ri araiaa s'aa aniTa aiaacaa 
aanaa caTac^ caTaca am aw 1 aca nw Ta^ 
Tato anaim aiatcaa ac«8 »fla awi^pFTaa awai sTa® 
5m anw 1 ‘flafe aato ai*^ icf aTaaia aioiawa 

arsfajfiw a?»n^ i 

1958 ^ 'eaTBRna; tom Tssaft 

aTacaa (aaTS appsia cara t«a^ twif®a awai Tam 
<flaT$ Tafa^ amai «Ka esc? Tam cacawa, awaia? aa 
fm anR aiaafasw an^ Taarai ai 1 caaa toa to 
aiaai awa? aT^pma mm acaar caaT a?ana an^ fawra 
ckawi «m Tv to'aTa»nT«?<ft aifaa cto raesa 
aamaia (wia trnia anw 'scaa -«?« ®aa ? aiaai an^ 
®iaw aTiaml gra c^ ca<mi amw ana^ ca < 11 ^ 
gaa aifaa c5ia«p croa srsia a'6 to Tara ararn), aroia 
®asr aiar anararaai araw isaa ta aTaaieft '®Ti?«6;ra'Ta 
®acsra aai Tappa caw Tame caai caw Ta^ Ta*ima 
a?a®i 'sicaa a<5 5 a Ta 1 

anaia aicaa^ aiaiaa ar^ anw arai araiairaa aaa 
Tato caw caa aiTacaan 1 •ficto ^ wai Ta^ 
anaiaSi ana ait6 ai 1 to «caara wimcfiTaaiwa 
Tb^ to? "Scaa 'wgia teaa TaTto ton? ajaana, ai*ftKaia 
asia cac*F aam ^ai caw ca, aiftiman »fWtai antota 
aig aip toia mm a^i^gf cam caa 1 aiaai Ti?% ev^ 
cansj toia to? «taa annaa Ta^ to vflaaa TaTw®- 
to caa ann aw ^a 1 

aisfta tiiaa« ai<fta aiaiaa ^Tw anaim ajraaim 
faT«ra raw to^^ia 6iai asa aa Ta 1 TaTto aam 
TaTto ai<ITa to aaVpi to ca aa a^ift anft feaawia 
(discrete conclusion) 8iai cto ®i tow aaa^ 
Tan ^ tflaffiira anmafiia 

anca ^ Tam «raT$ a^ aiaiaa i^pca aupcai ms a$ai 

»ai I 
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f?j«npi5 ^sf\£? jiCT c5m afe’^icw ^ Sms wm 
src^ I S313, ’Jfcsrai, ^lijsfcs®. S'??! a^® cs >W3 csi^f 
S'sai^ Smf c?ci? c«r'Q?n supi Sm^. ffsr :n, fsf®!? 
"bw 5Slf?mC5S ?Ft5T 31 fjlSWfl son >!S^ ?c«| I ^ ajicsp 
«ni?'§^TaiTf(J’!F ^rals ’^sws 'sirfswis shs sfcwct fspw 
«ia*7f ^fsi^i a?«i vcsm i 3 tI snrf^jj'onffi'^c^' ®ipic^ 

•'snif®?? sai?!’' SJC?! flll'Tir I aS^I^TCST «1^S 

81^1 5S5I c^iat I c?i jRig ojica C«m f^lSlSlH 

5CS or®, «R^S3 >£i^k smttsa stESf camfiisisos 
af® Ks Sf^ ?(S sfs I ^«r fsi*is fJifspH 5c$ (fls? 
aimi^sT^ '^s«i->i?Ji»{t5r m ^*ra 

fw^iTCv «itR:«i '5‘C5?n?r^»5s<5i?ma 

t®T:«71 f<ic"fs acssmg ^tsiic^^ics ‘aieffs®’ ’riw >a^§i 

msaft aiesi caw si ss snsa i 

m Hicrfsi® ? (£1^ aiiw ^ijswr c»r®TSSic9f?i 
ms v?n CSC® mw i 1950 amt 
csswR cs c’PWit mssi sn^ffifssis j-ss's c^ moai 

SIS I tflsr^jfS UJS? SRRIVS SC5§ rfl 

cais I ac«? ^?f®s csTw s(f®fiw mssfis 
Saf^fiss «scm^ 5W mc^ i iic» ssn ?s *F ssisffei' 'i 
f®fs 1952 '^CT ‘F s'liv^s'-csi aisfs® sis 
fscsTS I fss^ 1959 f^ics waics aiisms csica »ii^i 
SI?® s$si cssi casr I caica ffsm® '&ss sis?m 
^Pwis csTs fsarss ^c® cssi ca?r si i f»icM5n fscssMasi 
'Shigella dysenteriae) sics i«srasRi eflsi^ 
awscas s^wr^ cars ^ i *o cssi c^nf cs 
c»ics iisr fsims “IsR’-iia ’isn srnrfShi- 

ffKV '(JSS*S?S'»ft5T srw C3IW I ‘F-Stimfeia’ S® 
fscas ‘fars'c^f m c’sis sifht«p ^si^® snsrafa® ^ai 
CSC® aica <as? liigfara srs cS'sai ccm afeaisv 
(resistant) si 'R-factor* i sq^a®iw 

j^iwi^'Fsii^ (Staphylococci) wv^ht sftsi^ ffcs 
ca?sf»ffaTS-s?^als meal cm i f«s cafsfsfsi- 
esv (penicillinase) sni^l* <fl’<rasqa <£ssBa^s 2«fa sfw 
SI cnlsfsfitscst c®w fstam mnwf afa«i® vts i tv? 
1960«p&p esm cs«i *R**Biv6a’« T-^vda ’m 


tvfss ss I ‘F-vnv]5a' cvisT?® (Msiceiiwa ^ 
p sicv ts?‘R-viTv$a'si«fts®iw crawicsa si^wv 
tsawf ^ca I 

fv®ics Sifts® tflST ^ saw -ass's sj^Nf 
tsTO c^Hsis SIS ts I sicsc*a sics^ ?[srs s®ST? cms«i 
veas I vras sc® flaifi spi cfficsicfTW^ -^ss-tstssa 
fes s^sis 1 SI evise fsfW sitciv -^^csc*! fc^ sc^ 
tas? '&ss-S5S»fi5r 5ca sc^ i snsia vri-g sc®tsMsit!nv 
<^tacsc“ia vwil flaiitd '&sa-s5s»fls[ ?5 i ts^ 
fi®t®s (Julian E. Davies) sics ^^stss (Wis¬ 
consin) ts-utsfimcsaiasr fasarst csscfs cs siifssns 
sisfaTiiss (Bacillus circulans) sics asfg siivtStsm 
ts^Jatss (butirosin) sics «avf6 sniBsicsit^v 2®fa vea 
las? iis sw siivt^fasic® <asf saesa te?s -stosi sis, sis 
§*ihi^®a vesr -al siisf'gtasitfi -at crnt'&aicsitficva s?s»iV 
5 ca <3cii 1 ^fca cssi c^isr -at tav t. canciit sics avf6 
Siivtdtaaic®'6 ?israta® vsi sia i si^^msics c?si ems 

cs CSSICS Slt$C$ tvf fssi® SI? tsSlSTS CSSICS -at SS3 

si?« S 5 s»ik ftsi'i's m«?!i sis i at sss tfs wfts® 
sissi cfficsicfics s^sis I ts!? »itsc“ics at s^^fNr tvs 
Wftsc®t *?isi®ts® 55 1 tv? tv®ics at sse s^iHtgr 
tfSCTftsc® ?israts® 55 at 1974 '^ic^ 
amms t, ®iisfS (Alan E. Jacob) as? gsid, e|. 
C 5 SS (Robert W. Hedges) sics sies c»(P&ai?C56 
csfecvsf ?c5Tg 5t tssHst simn tes ^issc^icsis 
(transpouson) sics avtS cfistSv sissflt at ss3 
tsH tsfCsa ?isF85 s6i 5 I ^i55ss?»{ ssn CSC® meg, 
at gvs avSi wfts® .m«5i cmssic®S'ntS'fnt'*isiC5it6« 
5i5s4k tfs s^is I 

fliicss tfv^sev cssi SIS wefts® 5c^ avffi t®. as. 
a w®l 5 sis^ as? ®is»f C 5 fe* (double helix) ^sics 
mev I ac® sHHSstss, ^tss, si^ss as? mtcSit^i^ 
W1^5 ts^v Wilts® S'SsiS 1 ,w«ftsc®5 CSCS5 (basc) 
tssns« ts«fe V515J5« I cfvi c<fw ">^nv^ivsiit’5 
(Staphylococci) ‘R’-wifts® K 258 (PJ- 
258) wJsts Wftsw 28,000 css cwi^ siws as? ac® 
c*jhihst»fs, atasittss a^? tv| tssit si? 


ss>| ftws i[in, unTw fssTS, 93/1. atsrt a^wf ctJ®, vfiwf i-7ooom 



19831 


fPR i flBCTgwpw m vftfiwm afa- 

cw-9(replicatwsn) <<«<.*«%!§ 

WP!<w^«3r» pwe«iwtnBfk?55 
«wif»pw iflvW «RPW as»w*» ?«• 'Kv cwtwTiS^ 
Bi^ (genetic replication drive 
unit) 5iwi?r«raitfl5i 3000 c>w c^fpi *r$ ®kw ^ i 
W«n 51 R > 

wi CTP$ ♦rra, <av?wra 

(Staphylococci) *nein cm ^ c’Rawra c^if^fs^hasi- 
c^ «i8rc« ♦nw s(l»n, 'sinf^sil^ 

»i?s?»fl5T I <«taj8tisn^ (erythro¬ 
mycin) stiw '5n?j m «mlfNotl6v af®t?n*r^ WBrfsjiS'O 
»n«ai cm, »n 5i|pnwic*ra 'sira. «osi. in, ffiSigsv 
wm1>i®c’F 5KWif«r5 ^ 1 cSdT»n^^ (tetracycline) 
aT'iww*^ ♦n'otn c^tw 1 ?iiiSsR. f®. t^iwsw 

(Simon D. Silver) Jticsi 'oaih^ f^^iw!3r?r <av 
<8115^6 afsww^r inva^Ri 
cacac?^, *nc® OFiw 8nj:^?^:$a *ir3isic5Mj aiffaitt 
55 I ®T5IiS1 fvg 


»n?WBt (trimethoprim) 

e cjPHpft^lWy gf {chloramphenicol) wr^hi 'h?i*(- 
^«fl«T w^wse •fWW CTW > ?3[^ 

'hjnj aT^orpdww <tk hn?w'gfsm 

BTOj I ^yr$ aif®. CTPt ^ 

sn-c^l? sie hif^'^’W <al^ 

^5f^t i?c® m 1 "W# w( acfliBw^'? 

■iNt a^staw^F ■!?« ^f»wc*t 

eiw=!r ^ 1* 'fleet ^Iwncea ^iSBt FitaiPi Wen 
awTe e cnittu anffjw aieetwsw, ahiTO*nt 

5iC8t 'Stfsem^Jt « 5i?=t*fl«P51 
siwKsi eRiffsnei "tfe (immunity) ®i^w« 

^wafe’ie - af^ 1 awTstse 

imftfaai ^ ws wfl wwfSv 

*iniTa a'Ni^pvw *11 atuffeiM etfeie «ptt- 
fffliet “tff I 59[e?rR (A^ arafa® «iRf« ®Ft, 
fJtlsFa vsra •flat ’trfiahi 
annwa f^rar^tsi^ ®Pt « >»w.m Wf 

ec^we t eiw 'flVF?^ mm t 


fa[va«l 

®tf»rs^r*rhr 

«ii?i!wanOT VlfijTWv e 'snMTiFtmsr f^wpt ca st’fm awstitv ♦wiaf 505 etwa sew 
fv| ijq f?RW 'flat ®f«»r Pf05 e wte agfa*? aiafaafee «5iaw attar e saas am-Taesra 
waiw enaiwa cat? anc»t -flat a^ arfe^naa aria 1 apTeviav ar^^-aesf rfataa shi a!l$jn»{ar 
awia vaiw aica^ stsia afldaew « ^aap^ atat ata *K5t e^la-ej’fcea eia^PB st»^ ^ 1 
^-aiacea wtaami at a^a ‘Wtaei^?^ snaica far 'sica ^feaiaar ^m’sf « anatai 

asR ^vat aw ptSt faaw tfl^ aac® witettssn ^at met 1 


atw^w trflaeif^ faatrt at Malice arcv asti 
^ “aicawfsfvim aErfrjw” (biological control) 
in annia^ fata 5ii®i btw ^ aiflw-farfl^B swis 1 
ai«if «tmm a^^aFiav faf®H a^ld-ae«f tacaa ^ 
anaai ca »Prtt atawfav *pni( apwa a^ eta ^cw 
snafaa «tca ^aaw caewe «n aa aawf anaiwa aga apfe 
awa TOi I acfw aai a Ffafw ar aataa 

voarofav Trwsf acatcaa ?csf ai^ iSa^aft 
aw a«r * anaiDW afta-wro ^ aa t 
taPf *m( aifSte^ e WVfWt? a| faa 

•erttfft ntfi. WiWftawr, ai *wat 

-t 


wafaafi® aiasjia «npv (flat snffev ijfae area ceitw 1 
(fin aa faate aatsf 'wai-'^|««iOTa atana (food chain) 
at«il cat? o^l^w « apt ataa 'vea 1 «fln aa faar 
^awi area "iw ^Taed^ faa3c«ta 'saa fat«ta 
encaia arai gte? » 

'flaa ^aeiTyf faai*t anataf^ icai^ anaii ^1 arar 1 
•^wi ’vaw Bilaeif^ faaia awe® wiaai 5 ^ ,carwe (flar 
aarieaa rfla (iBftia waat ai*ft ) fata waa oiv aara^ 
affewiav «^lacv aaa^ arai 1 lun anatafJ wtaarfii 
firca 4i$i ceiwt atrapa m 1 caa*t wia i wa 



iWtoSkitsu ft® w? ^ «ncv I <i^wi9 ^ »a^ soiiaa) siwv a>¥ *fK‘W < 5 pBf c’ti'WS'fj^ 

♦raw ^ TO TOWTS twiq flpfa wn j ^ihot cwi^ 4 W 0111 Joti • tjiiifw ^«iQr ’ff*RTOi 

WH» ffca (w« ^S-’t'sw ^ I c?«n ansiwi ^ touicw wjw w?i!S 5 wwai wit 1 
T«m ^«a 3t?wn v*iw •^ctcb camc^nTOsiw c^tototu wg ^ im 

^ ♦fnt I iflf^ aiw1$ I tit Itow itapw «tfTOt f'esfutw '«PRI 

"tawl? aw Wv tt^ c*ti^ mwBt wjb MwiiV totohcw si< iTOf W*ni 

fW5*l’ C5«&l 58KS I ia*rf§ ^WR ^ 'SiTC^t JTW OTWl £W gWtS COTWRl TOOWR CWW 

^'wi ’F?!] wiNst cw (MPF TO^iwi otwrw'^ ^ ^ot sfl opt ofwiw it frow 9^ awfea 

Ftw WOT OTR £5W ®?l^^ «RI OTOT 'SHOT COTWt SFRW RW «nTO?9t aWIVW 

C^ st^pt OTOT >UI*P? TOTiat Pf'QSl WOT1 I WOW *IW^ ^ “SliTO COTTOI 0^ 

CTH I CFI$ W'kr^ fW5g fstOTH OTOT «l«fT^ OT Of*! CWCW fw^R! «fl»ITVlf l^fJOF TOTWl H WOt ^tWWRIWWt 
’HW ^RSIWR^ ^1 WCSCW 07OT FiPtR*! WRt 9f8tC® 3WSI WCHfwSt 1 
®1W ?ll TOfW «trwia CHW ^ W!IC3 OR® Sfl I (IR sptR SIT^ WCIS WRWR Wai WW ‘'WIffstBl 

TO*i WOT 1856 ^pdiOT «nOT^TO f^«ni$ w^asjf^ir aifwfiRi" rshf aw «f?fC*R to i ajl? to? 6 ci i PiTg wi 
ai»n fw5^ (A«a Fich) ^lOTfesR w aiw wr*i ajwfS^ «i cwOT TO*rpft ^ W?t i ai^ siiwi^ a^a otwiCT tow 

WOTl ^IW 5iW5 CT CTO CCfOT «tfSl'fRl ^ W5 C?!^ SfT^ TO aia< Wi <3 CRWI WOT TOOT *ntB I 

WOT a?t® fjrtifc® atJR OTR «iiOT TOi aj^ cam enrofa c'rroa 'toc^’ aia< ‘escroi’ s'??® TO^ tou 
« f'^T' 5 :«fa sTtfro toot tow i fafws to i ai^ faro «iia« faaifa® oaHi-t^ftwia 
aiff®w awia »fot ai$ ^ar^a a»tftra toot tow ai^a antiww aiw^ cwt ®ica tow ww Sto cacaiOT oica i 
wtaai 'SRI (TOW cwOT aica' wi i 'si^ ®ri cjtct if w (Florida) aia? ®w «iTO’fiOTa of® 

«?Ni^a “lij wi TOW caiwiftai^ ap atawK*i aw^fw aro aga afawica w^g wiai ca® ‘f 'Qsi^ m^’ 

awOT TOW TO iwa^ c^ cawa ^^®wiaw tob \ (Screw worm fly) wiww aiw aac*ia wife airoca i 

1887dW>iOT “cottony cushion scale insect" lilwiitai “gTOniai® w^iwa ai feat wot few 

WTO cTOiiS TOfeiwifwaiOT OTi wic^ aga •wt® wiaw oip? i cw^ fe ^ sifei to aia^ atrSiai wcssa wnw 

TOOT It area I ai^ cTOifS aicwfer wc^^fewi cto i to aia^ art^ ana« aifeca caa, *fot aftwifeai «na« 

®aw “ai®n fe5:”-^a3^0WOTaivwwa^1^®^faaOTota ca*ftwwTOfew 010 ?. tootw aHflfi wwi amt a^ 
5OT1 g i c^^f aiti T OT cj^ sqife fwaife wgfew ^ wifeta aww toi ^wa !^fei arora <aa wifeaa fspflw- 

aw TOC®» ar'^faa ptot faro aiwi aiw tawa to«i aaife feia 1 ^ wrfeta ^aa wiwi (gamma) 

aanfea “csfel al5»i” (Lady Beetle) wiww t^ta coiwi afei aesm wca Mw wai gtsfei« tflwifei ^ 

f?TO« ai^ taca cTOi “cottony cushion scale wife wiw w>«?t aiTOia ww pdw fwaicw fwfera to •«*« 

insect” cTOiffi fwww wat® tow to i ^ wifei aroaRW cafe iwarew fefera to 1 1958 
1946 '^iw aaw arnlstOTifwiOT fe.-fe.-f$.*a aiaroi cffifei aiat wuottoto '^•sm afe wweg aw 

•gt to ®aw cw^ “gaca ctowj wiai : ai^ ^OTil^wai tMfeps wife fewtPW toicwi fn?! gOT* 
caq wir.6 onaia cw^ cam caai fei t 'saw anaw gata »tww (a^ feror *(feR wife cwOT «aa aw^- rflwa 
c^nwi sTi?! WOTi "wat csit ' tmfe® gcaii 1 toi tow fe wi, «iit aai wtiifet ail few ♦daww 

4 $ 1 * 1 ^ ®i5r ^feifear fwaiOTa ^wiroa i "cwil wife < 0115 # M« ^). ifot 1959 «p#iOTa awafew 
wi^”. “®i“effei” « “ofeiw cifstfeaw" mim amicwa it araw cro ‘f ■eafe »A’ wifew? fefe «wi fwaw 1 
^icaa ancro aiwicw *ot'^ ^ISai’ wiwa> ^pfca aiwfe fef targ aflS-'O'OT *nci afKaa ai#ca at 
cnnR cso^OTw amisw far|' fawa aacwafa ^ctoi 'TOi-«8'-«wm wi fe4fe wai otototoi cwH afer «ito 
irsi^;fe} I weva wwr «ife^ anew t epg wCTW - 

.jPiww (Klamath) wro to ^^m aimiii Hoti wbH ^ cwot toSi *(feife« fn wHi'fwf 
aw *fwa fei aiaw wfwOT ?rtTOa (gene) to® tow arip ika alhroft 

felfer |K 2'U*i948 sifea ff^cwifeiwi (chry* TOi ^ ift-atlfe ww cafefeRW-fefira 
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^$P|f®« ®onOTm mn srawpni mi 
TO I ¥OT TOWlfTO CffICTTOTPISI SWl^tWI TO^W 
«ftc*w im Jfl toto «rs ^111 5?f <iw 

««¥1W >WfR TOCS 5WSI 5WQ ®IW?I ’fSFJCTa 

JWJ ’*8!ITO >il^"f '®W ^W^TO «1W 

sjcre 9i?«j iw*i* csfm c*!i:<5 <»icv top'ict 'srh f<ig.‘s 
^ I (housefly) ^ toito Or^ i 

^sica?r qri fjpf ^t^fStasie 
TO^ Kws I «mpft ^ c»fTTO« ‘^nifswpi 
(Bacillus popilliae) rtto 'Wvl$hiTO 
•milky disease’ am ^ vcs 'sipts wsr 
^ I snwk’PTCs 'wfwi (Bacillus 

thuringiensis) tov wvtfihffii TOi fwg 
TO e a®fT»ffe fsj?IS«1 TOl 5CB5 I ^nf»lC5Flf!1S1C3 
^nfjwm ■«^hRf«?a^f5i35 siTOf6f?i?i toi sinfi «i«K*r 
ar§^ (lettuce) towji siws ^ «c^ toi 
TOl mix. I 

'5l?TOi f«rC5e «fSR «P?n TO I 

cwi—'catton boll worm’, ‘tobacco bud 
worm’, ‘European pine sawfly’, ‘cabbage 
looper’, 'alfalfa cuterpilla’ aff« Vlfiwa tosv 
TO'fS <BI1 «rsR ’Jill I 

aRiRTOI—fsiwi fqw ’m ^ifC$ 


cip! fvj CTO k?TO mTOSPSl TOWt TOl SBim» 

CT*R—*nf«[ Mww TO «i?ra ^wa 

acBflSJ? (fl^tcsiTO ®TPi MefTO^ TOl nmx 
®M1 TOI TOT ^*^1 TO • TO TOTl ^#S- 

»Iil fiT%si TOl I ^ #r Sa’JWt 
<W<>! TO ®l TOT XlfJ fsiaa*! TOTI ^ 1 

4CTO 'flaid STOa*! cTOai w—iiTORi 'snisfitTOSs t^s 
WCaST cai^Jl •TTO TORI «R1 "IlfsTV aHt aT91 

TOn I swsi a«w >1=^ <5191 ’ipi^ TO« c'^TTO 
w TO C5t«r w «nf5!«? ai^liiT sncasr c^ics oiRie 
TOcen I TOT maar ^ tori «5« “iitsFv awTa 
tor I ‘<miPi f^a*i TOfs^j^ ®iw ’ttot 

TOI<3 f5iP51^ Jia I ail<8 WIV I 

®iisiMa c«r«i cvcv al® TO aga TO«a f^'fi:*! 
a'gi^l TO! 55 >aas m tost diTO lac«f*ft p 

en^iwe a?f®fi|ipn vac® »if«ps i toi®i aJK®s ’R’W 
^TOT CTOS^ITTO ^la’JR't 5R<II1 »ITS 

«WTO't ifJTCTO ap '^f^RRR TO «IKV I =01® vuNpI 
ca'sr'srm m5T-fa®T aft® cacv Ri TO *il«r 5na=5 ®ip! 
55106?! B15 tTOW SaFft TOl 55 ®I TOT lW3 
•flTO «WfRi1 VlS-a®cTO 5iinRit6 ssa^fli i 4 
5iiaic?l JlWRl*! sn^ »4)5t t^WRil ®51 ^[W5tPT5 k»l5 
®1C5TOC® TO I 


W «TOW 

sn^* 


»ITO5 W15 I TOTS 5115105^ eilSRIl Sk, 

^TOsm vts jpft® 1 «n5Ri »i^ enwOTS to 55 ®=^, cro 
>lfea^ ®Il«5W 51 WTOS 5 *^ I «1M 55TORI ^ITOJ 
Mucne >iRa5i vcs. cw ®tf^'5i«pfihr (electric fan) 
«WTwif5v 'sireiiw ?!15 ri*i®ipi ^fe® TO csmfiit 
(bearing)-^? (jlS 1 

W15, 55 CTOanarora tot 5 ?® aw 
^TOv »i^ enincTO vTw aignWa, TOiftps 1 trowmcaa' 
TOO^aci 5Bn aitro, f5*nsT eii-awmi *ia®i&f3 
TO 1 TO*w?^ WHnwi w *515 fsa^ 
^5*iwi?iaw«i fa^swi TOtaoTO^aae ewitf® 
TO! aiBii owji, a*^«f fiwai atacaw t5fl5!*^aw5 

tw^pn ¥5W#B ew tsirffTO caw TO ^ 
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tnjpitv, »r*T atac® aica a'f® ■^^t® 1 sonic 
boom-®ia a®ipi g«f 5 c® TO ^RisTRi TO, tot afc® 
TO ofaiOTa atsisiai 1 jrcscs fsc^a ’p^i, ^ 

’File® TO <fl5f <81?® 3JW "l’»T5I15^ TORI—5RI 51*1 SlFataS 

W I 

wm ajawf ^W5aW*!«S '^se® *r»T 

(loud noise) tori eaa sia viics 
TO 51 H5*l5aa ®I’p«ltjl ^ 5fac® to i 
?5*i ®i^ atac5*i «a5!$i Ito r asts^i® 

®R^ TO TO *lisie ®t5*I®lC5 C5Cf K5IK I 

TO5P1RI abiiPCTa ®iPTO (.’mk 5>icf ’fsc® 55 ^Bssncia 
atacawa. too i «a to ®rofia aaaata assias 

XUH nrn ‘<l*Plf¥ C*F^ C5® 5f5a« 5!ta 65C® TO I 



il 

cewra f®si#Rf 

®* 1976 ‘ii’pfS 5i*rt'W 5i5(w 1 feBsnuRi 

’vst® w «D?w5i 162 ^ afswcv 
»f«>n ^tjs ^ m 80*6 sreRS \ 

»F?T-’Fi5'WJira afsi^wa^ Jia, 

“Rijacqa *K5T hmm !jca ^5 "W i '58?iv 
?^Mac«a SIC®, susiRffa ^^iawa ^la «nsiii?ra 83a«J- 
«nf« '5iRv ^ I OT'Ki cm «i#f$ »i^ «nsiKwa 
ai a'waR;^ af®aw®ia sgW a^si i sisia 
aiaaic-i? B®ii5OTa •sn'saw 5ac$i, ^nsiai c^S^ caaisi a^fa 
Ri, ♦{fsnrif^ c^R cSfet?fR na cm (?m 
a®na mi <fl| ^oaw iaafacva caw 5 a i ciartse® 
«icwa a®ica ®ia^f® acfi i ca»ft w^ca sk 6 
cJi^a anw cawiP? s^rji^caic^ia 5i?ac»ta acaj®?? 'sncs, 
casR ♦f^TcwRj, ^wrai, 5i’»n?s^i-a>i<. ai jwrj 
t®nt«r I «n6swi waw ’mn ^ca ^la? m spot 
a6i« emsa ^la i 

»i5at®w WR acacia »fw- 

^caa aaw 'snsiisft 5c^ fa?®Ri awai^J^ i smwarBf 
' tsFfeansi «niaca$?ft ^iTaaifw® faW? wsftwna <aRi 
cm CT afsiafrsi, caiai^ ai fagfla a® a? ^ *P 5 Bia 
aita^hSilca oiartf® “jcwa snai (noise 
level) 90 c®f»Kat;5Rt cwc’F'e ca»ft 5a « fawacsH m 
85 cslwcaceja cm ca*{t Ssaacaa aaawfsa 


[ S€m a4, iw »iWJ 

’aca I ^ am, «na« vtsraflfi Sasfafatw^ "fc^ 
cefjicaar sum ?p®’5b orwj m \ wmfaca •aarffi f«wai 
fipjf ciRST noise level 5a 95 csfsKaar i •iw kca 
uaarfS aire^nfS cmt« 5a i aswilmi® 
a6*pi 5 a 100 csfacaai 1 aw aw «ibi ca 
“iw-snai 120 csiacawa em 5W wtp? aj«noq'^ 
5 a I 130-140 c®faca«T 5W atai f5a®ca afaa 
5ca ai-aaia asraai snca? 1 

a? ^ "1558 a|®wiaf*i^ ai^ aisia 2 ’aica fi^fsi® 
5iac5 1 isa acffi ai^sFwcaa 53*1 “iwsnai anae 
cac^ aia 1 ta^na^Ea ca aamf® aia 5 ia 5 a 

cauwia cme ;aw- 2 aa 5 a ac«i^ »jlaaKa i «flaa ca 
catR epaiR!? «iaaca aita^ ai^R^iia 6«ii?5iac5» m 
^C5T «ia^i ca a>1 ®laa 5 ca 'sci ^c®nilaia§ 
wwa I »(*(-5i8f1wa spjiwJi >aws? m 1 caisiai 
®waR5R >25 S^araia sisft® »5pc$ 1 f«p^ aiff® 

sisfia'Q siaaacaa atac® ^rca 1 

^ *i^<5ia—“^aw “i^-fawa snai cac?t stm« 

5 ia 9»?*{a!3i f5Pica afe aaca aia 1 c®l>icaef-5W5T 
®iaia aia ®i«( afe aaa aia 12% *iw-siici (sound 
level) I ®«(i caw '5aia5 1 «i?f 'fla^ ai^ 
2 aa faca fa^gSi wcs^a^ia 5csTe ww-^aa fm 
®®6i mail ^ i 'si^ ww-^aa fsicae w®1a'sica eiaaia 
tail 'Ucm I 




» 

ata®n 1a®ta atfe®ja atatatfa^* 

fapftaRtatir*! 


cnwiwia iaaaas 5caK ‘aiwi 

ta®R wtoia aiaiaii5a^®i’ 1 vct ‘5iTl5®i’ 

wwJ6 6iwi*fta I £awi?a^ assn an?i$ wif5®i 

iiai tacwa u*» *<nafcai5 apii aii5®* 

‘»iaai5J5ai ^R^ wiii^8m<ii cm i®ia®s| aw 
caeai sfe, ana*i wi^^a isfaa a^aae * 11 ^ 5 ® aw ^ 
asac® WHS I Tar^ aiwiB ta«R apaw it awaatSi n6i- 
ijiaf lacat 1 aiaiaii 5 ^®ia vm awe® cm wra 
8PW vtfmK ««’R cnwi^l iisifaaf i cna, fv| wife- 
yi wwJia ^ C5r5, ca awia witf^ 

• wtaaa at a[i®-ii5|fi9i,.i982 
•‘ 16 Sl^PW rt^ jtnawi-Ta) 025 


5C® Wien vflaFsn asaia Swia ca^ 1 ®ca ^aifw 
aif®ffsi i faencaa wife^isv awc®^ wwai wiaiaa®! 
aieipra ^®8w, ®iaia wiferaitat^ mK ag grtwi wtwa 
W5n5ra-e?^faa awia wot$ catw wfafs® 1 «i«ji»ri vac® 
fata a[T®v tscaa ai ®iae Sasacaa ^ ava fvg fvg aeia 
m wfafp® 5 aia sgpaia anam 5WC5 1 oi wa a^ cm 
BSRi^a 5ac®4 feat 5a, fa^i wif5t®ia aw *n«ai aw 
fv50 cw faaca aura «raa* wfwa 1 

waSa a® ‘faww* wwfe faoi® a miw i 
am aw 5 it *81 t waf? waa « aR«f ’w® 5a ca 



1983 ] ww Iwr mwtwt 


W C«KV 'flS SIB9R la, «I tJRW *ff«Wai f«l*l 
fvf VOW*? 1 ®l"l CSl 

'5|«fw f’wni? 5VSI an I 'SlPBn «’>R f«{WPf ^9fC® 

« ari 5f*qr ®I tfla am aw 5C® ^ 
faaw fawa anca^ <1^ siw OT'sai gcei ^ sraoi 
jnfv ®i c?«ai« 55®i I Swroi'i ii'n fesjfaw »i®i^ 
»<w«iRi s«w sicR n^os. i alWa w^ai 
aca?a»i faan >ia ssn i f^<5 ansncra 

■«iJaf5^ f^aiwa jw^rae f^sr *»!, fa»r afa^ 
swsfJT I ®j«!fR ’FRjfal fapna aiOTi «na^ 

f^Pica faan aiw aif®??® ^cafajan i pprona awa 
aTsr^pi (fl aasi 5na<3 aipf faan «p?f6a aias[ia wai 
aia I ^a laaR '5ia»f! taaiwa ot ®iaf ait's^raca f’rca 
l<caf<f science •t’lffda tat$»p»f toca^ *i^ aia^® 
aj«S I uiaiPi ^!3Ha ^ cac® •»nca ta science 
anpiana faca |s:caT^c® c®aa aefer® fasr ai; ®aa 
Hi? “fw ai fi«F5f«faa(t ®i!f a^sr aai ?c®i i ®?fia 
caiaoa asii ^c®] experimental philosophy i 
^la'aa ’fca ca «ftca *ftoi ^faaf®® ^ca science m 
a^s araat.®! ®iaT®' 5 fa»rai^ ®i5i aatc® •'fiacaJi i 

artanaa cicavfii aq^'sr anma ac$K asji cat® *nca i 
faan asaia tiaa taasn a taaij sna aaisf^ar fea i 
tflSR fsf^aifasH an^acafa aan 5C®! faau i 
^aai ®iai®^fa«j %« 5j5*n*f cacaa ac® fef^aa^ ca 
aan 55 ®! ®ia <a^ ma, 'aaaa w?\uf physics-PF 
*iin«ffaini, zoology-cv aifafana 'H^sica acai «ncat!^ i 
fawn «ftea alca c«f5r ^ fac*ia aca wi >ia 
aT®»iajcar afaca fac^ •m a^a a^ca faat ®ia ®Tai®^- 
fa*{ai «tcaa*n ’aac® wsga ta i i^Rpna pw a»n^ ataitsa, 
“hwicaa caw as Ria aw wiaai cm 1875 '•p&Tcaf 
awa atw*a6® ‘fa«n a^ai’ aia 'vacan i 

a^ c?iaf, »a sia vaia ^a waia aavia ®®^ !^5®i 
^ ai, faF^i <wk faasn wtaaa anara asai faacaa aia 
fjKBpait I4af ^ca facaoR ano^ ^iwa atrotw faoiwW 
wta iPW wai vaaF^-a^w^ aaro^ aca faaaaia jks? awwu 
awia«R^ I 

aiaiai?5:v®ia ^ awe® c«ksi^ wfa^wia 

e«tnr, faencaa ^!®ww aw anwfa^ <«pi wd? i «iwia 
^ W"n wcaa '®iac®» awa wwSi aW faaa fata 
®iw ana ancwisaia sspaiw cansna ? ®i w f^ 
cw* cvfe^ aiEsnsRi wea cw«at wanww 
wla fawa e$wW cai wa®* f’Brcalt wptaai ana 
»la Swifa acRipn «m waw ca$f 


awj aw ®it®iS afa anaw a«ai Fflaiaai aifa ®u[cw wpntw 

fa’W^'^aF^.i 

wiij^jswcw anfe® awe® hwi aiaftwe 'll w^Nna 
wara ^wia cat ca aitwi fawias^i *0. awfaw >flt 
wiii’isv facat 'flat ‘a wtcw afai «£itwia >apificwa 
'lipfa cafwa 'si’it feaa tcaitaHfa fawaiaf • wwia 
(II Wat'S w#ina waia ®wia ca anAa ®ri® aiw waca 
fa«n56ia ^a (ufata cwcw« aiwanw (ucaftw (HwOi faaifi 
wfww fn I was it aaa caewt aw wwi tcaicaicw 
•155 aw aa«Fiaataa ar^i i aifa®i tw:w wws area em- 
fawcaa ani faew tnwfii awrs waaf®a cwww *5S[ asR 
aw caa i t5aKai<flcaai aaa ®w® wa wca <%»rcw ®kai 
WTwa aja^i aa®a wacwa ®aa a®ia®st ®t5aa cw® cw® 
(ilwcwG cat wpwoJ faan aa®pw wai »afaca incwa i 
wiw6i 'gs.sgwfawaan®^ f®affi af®incw ewa wbi— 
^aia^afawa, f5?5wcww wia wfwwr®! fw fw wnitffi i 
wfwwi®! ^ fw caia^f^a 1817 ^*&Ka 
(Ht •nwfa •nif®c® cwai aaa fawicaa at caiw * 
ataifa <awaifa «K*wa ^ laat (ncwai ’pw aaf®® aw 
caewt laa ®»wa*i atsw wai 5tafiw i atf^a waw 
fatwa iiiwwa ttcaw, ®ia aia ca i w^ar faareaa at 
awe® car® cv® 5Be®i inwt Seia caw atcaa • fw’g 
ai*^ 5cii| fai® faweaa wifa fawn i wiewt *oit*w 
attar’s fawn aew PKa fae® aiai cwiaw ? 

wc*®a at 5CW'S int atanw aeai tuarj fsw i 
arfa®w cwai farg alai ai ^wif aw aawn cfsai aesftw 
*ifa®Taw I arfa®! 'sa ®vcsw ai 5cws fatrf**fta cwai 
fesRa ®w faFfSi ipB ane? fa'wit i wwt ®awaa fafa? * 
“aqwBS arc^ aiRiPpi aiwi, 
warw 5539 apu 9 S ®ca ^ifaea aiwi i” 
ca ansa f^^ at ina aiawaea a?fp 5 a a®ia andit® 
♦nesn fa i atfSa aw pfsiii aeafsw “wBwjawa” i 
iiw iwsa •fiw 1*19a*a ww ui^aiai fwcafewa 
ww wv ttcaw,—J^iw:* 1 w atfS« wiwa,—aw 
afasiw I iflc® iflc® i*icTOa 9 f^eaa •iwf®—caaa r^fewsai 
wWw ftw, ®i« f®fa far|$i sf’ww farafewa i di atffip®« 
wfa®Ri f®®9 faea vWCFaw aaaii 's ®w aawia aiww 
ial$s^ (iiw$ wi fe wa etww eweaes i vfa®!^fw wawi 
wpwF$i i®w*BW ato^ cwai i caaa— 

“ww wc? "sa facaaa, 
catw ®^ as ®fa ww wwwa i 
•psaewa ww ipi af?^ atca. 
s^ffeaw 5t SP 
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liR«IWR 


«irtr6 c® ^’’1^ cwica^ pwi i 
liRBR i«OTc*ni ‘0^^ iif*r8w i ^ 
^•wji ^ ^ ?5i?w c'nifl ’fit® ®iiTwhi vk 
^ IW ^ C®SR fi^lCSM sil 

WBt« px?\ ?ir«i^ »R'¥. ^ m 

w jq wi*i ? 

“Jl® Sl*J 8rt® w 
®® BlHl CfSt ’fK *^^5^ I 
«iHi afe 5^ ‘ 

11*1 UCC ^ H® Tt|9I I 
SIC'S UCSRI ^ *no ?1C»f 
«i« cawra ^ ®w 1*icer«” 

«R»n il'FI 1 *l 1 siv 51^ ^'®5W 

SPt ▼'51i 'l'®» C^l ’JCIS'Q ®IRI PT.CR^t I ®IWIC1?l 
cKWi«n 5 ®irti acaw I'ca ^ cii6 laoi ^ 
»i^« ^*1101 If ^ ®i*f ’’TCI fT$Pi ®ww ®wi^ ®ncfl i 
ijsBRi c^ fiKiRi c^isw 4 ri 1 l^f, W TO sn«n *irt6cs 
3WaifeintiwiTOSR‘fl’Pifsiratipw fv| 
TO® *10 5a *111 5®1 ®1®1 

TO) I 

sni CTO. •5TOCIBI TO ***1*1 TO, ®n*n!7ra ^ t^ro 
«iiiBi Ito «)pn TO I ^nc’i^ TOrfa 'topf asii 55 asis 
^IWPBl «nk ^5fi^F1 1 !ic*w TO tl'JS fiww 56 ^55$ 
TOT TO 51fl TO ‘'Tl-0 (IK91I01 aw *1) I ®l5 aw®*, 

«na®^ ®w ana ci«pi®*5 cto. antfro aiwi fawn 
a5»iH aw 5?$ a^s® TOC^aai ®E*f?f '®’W i 
<5pty<py^ fTO ’ll. TO® ®i**t wtaa *icait tsi*Piral 
awacTO (54)5 fawcsw tohi •tow, casR- cwMawR 
^c«iw ^®irfn TO) a^ jpfiWb to «to i •fla 5cai 
W| «Fjqii aw® ciac® aieai aw > 1818 ^stic*? 

SWw'ia fa*ipw Swnc’i ^fap■^a aiw 'fi’atS snsifro an 
aw!*i® 5 «-aw TOa apfeii^ i fni 7 r»fc?w aa'i«i 
aw) tawa aif5C^ toW t^!®5rfaaF aw'fls a6*u awi 
cac® aica i ♦iffiaic® fasta® ®ica aiai iawrta^ 

TO) a^® TO «iK4 aiPF ^iswi aife'iswa 4iami 

ai4l CTO TOTWi TO tacB ataiTO fawa >nl5®i asaw 
«¥$) cs 4 i aw® *nfe 1 ®pi, ® aBwna, a«eiw lawa 
art5c®8, ®1PF ai^5®l,TO 4NfW ^ ana ^ ’ala. i^**’** 
isrfa ^tsm ■aiii'^Raw l®®a fwil« , ■ v 

S^nro a^'a ® i:w toto 'gcro 

fawa^ ana) toJ f5W cac® •nca* a^ffe® ct 
^caa fw i a pNPW TO waa i«TOira TOw 

wilawa^TOaaaRiiTO®) , 


[ 36®a a4, law 

la«ria»f aira5r-‘‘TO,''TO6 wfl lifwai ▼fe* 
aiana m ot c»nai ^aics faf Stow aa ?” 

»wapw S®t fic85—’“feic® aiPiaf Stow aHv 
all arncB «?«r >iiaa c»nai ai ^® ®ca «Wi ^jsla'fla TOa 
a® TO»r «w^ *d 5 ai a^« «na wceia a® awi 
®i5i ®if® *113 alaai ai^ i ana eaiai iwi adaaf ®w 
WS 5 ; ai«fta csnai acoc® ^a’aaiai wtana ®iIbi asna 
caiai^l fro m win asici sleic® ‘ana, la’s laSila 
TO (faife aica Fesh water ) c®sia vlaai 
afe® 5^t5i i»f 51 ® aTO ai^c®! awta 5 ^ flaai to i 
caaai laiifa e»i ®a®r, 'naai af ©la alTO toi ai 1 
(®asi asit® la'aal cal*i ®a5i caiancs'cRalawa) ^5W 
uavtS zxsm aaw alar »|a 1 ca laiila to caia laaS 
Isa ca1®wi wa, ®pila a'Is f laai ail® ; ana cj^ 
TOC® anlaarti eraa laai^ai caM®a csrfsrai cia. vaa® 
flaca ai,-®ilaca r 

<Ji^ a^ 4 af^ ^^pa cerai 1 Sra aw haMa 1 
aiwisiaw aw <i*fi 5 lassiaa? asaia f 1 ®a c*plawi 
c^aa 1 lla aitsn air asaw ciaisa “alafa Sllwaia 
c^ ^ I ^a Iain5iaia®il aw lica ca alld a^ia 
TOlroa lacBf^ ®ia ansa ^nc*i “Bengalee Ency¬ 
clopaedia’ ’Fails |« wa licalai^a 1 aiswaa 
CTO^ a 5 lSa laaaa? aac® wiww ^ai aia i lasicaa 
aiai lasia laca cwai ^ aw ca-^aa atf®-ca‘ai ai^nw 
CFiai I siaiS] waaiaa ^iiiroa ancs ub’f^ aSaS wto® 
fsc® 5aw naa ® 4 » caaa— 

“ac®iv a® aai5aF ap^ awita asna 5®a ^Ji^’sca 
ae r iPi TO wsfn ®iailil!Caa siawalaaic® aswia silawa 
®aiawapnca a®aai5v ai^ ®w^rai '«at S’t’iwi 
aial^ I” 

at^® caaa all« aaia ’FaTOtaila r ®i 4 w ara 5 w 
vac 5 ^ 5® waicas ®i 5 vai 5 ®w • ®i aif 1 ®ilw 
arsaKs 51ITO 1 ®||0 aaa,. ♦ta ai*fa l5ca® ><i 4 
aacaa iawla^ aww *&l’^laT^ la’W^ an® 1 
i'Itot®! iw ipr CTiaSilS ana walS wisaa tala' 
lawicaa lalaw aw TOlroa-aapras amartwanwa 
«Ri aia licffTOa “towjiV’, mu 
Imi a«j® ai *aal 4 \ {®aa »iwail)» ifelS awwa 
iwlTOa ®ia^®ia ai aiww wfin TOlroa laaia* 
ai®a I ailaa’ acaa a® sRca wadS to ^i^la 
awa ailN® 5 ® 1 afe ww awcS wild to ^Psp 

ila iifa aaa l«TO iiTO ^ ^ 

laO^ iwa, TO to® ) twaai £wS®!ii ®mb 
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c»m 'sft 5^ sjwfuT 

«R I 'ans c»^ 5CT jpnrn ^ if vigfS anci fvf ^rn 
ffca «ra mi ^ww c5«6i 5p$i i awr 
;Mroi !fiwn m ’I'Hiawls swm «nc^, 
»iw®i iWR sfliTOw ^esra« cw ’vcw hb ♦ira 
•ppn tflfg 5iB»rtiCB «nBT9 cBOTc® >531 ' iubb «fl?i 

^ fsRSfSCSR BWFS fsm I ^ 16f& 

♦WHfcfl BT5 VCR I 

»ffaVTB V<n <3aV5J VB-Q uOVinfR 

•rfovra RSI vBi lira fvrn*r»fji i i*i5®e ^bsst^jiv 
awRi OTirai 5c®n snpi “sjsiraTB if4i” rw ^»ran 
CVfB CT 5im »icf§ Bra VCR ®E®'S SIIIV SIKV firaSERI 
c^ra OBV (?irara I B5nBTf?!JviiqcBn^‘Rii'*38vc«ii:v. 
5r^«f wss ^<3 ifiVBvra *fiivOT ^scsr’p «avft 

«nv^«fl9 SUR 5CB SB I Bi^ c?IV, cO^CB^ BERB VT^^V 
fB55R Rf?[®5 B5Bra gfBBTB BRIB !BB ^CBI^flBOTB 
^fsrvi HBira 5KSf Bra*! vbb • 

BT^ fBBSR Rf5P$ra BB’i SUB OT^-«l' B?B B] SIB 

rsifh fv| cBt»f 5m« «a| Jisja^ sipn m vra'®:! erara 

^ VBBra ST® B5 I fB!? ®ra fB*l«r cnCRBR, 

Bc»rf5, 5?siaRCi# I vEf ^ «flBra Rsrai tfiB *raB^ 
sen m ®iRB-cBRCT zsmit Rsrraff c®i^r^ »ii5 
RfesiB 5m irara vra fsicsoR i 

SICB BTBC® 5CB <a fC<t fBUR C*ISR ^hc® 

5OTW, fsfCRI fBSi Sfw VTfBRW fBRCBB *15 
tBvra vEB Rsral^ cRW w BsncnofB 

(«vwi^ BTBiB f?v I ®ra -e^iB Bmm'\ rJsv ®«r« >iisr 

JK5®B 501 eci hl--5E5 tos Rff I ®RVf«|® 

teBf»iBR R R«5!®i fwmK«?i 5jwm f«m 5?^ 

eWeVB spf^ sftsnBV I VTCWl CB fBBSRtV R^felB 
Vta ^mBRt WTfw ^151 fBWflKiFI 'kfB VI« CB V® vftR 
fiR ®| «IR RB R I 

SKR dlV^ imBCVB CTR R^W c«m %V 

BWraft fBesiB Rf5fe3VtVB t«VW B9fl SCR I 

^ RB WBfSira TO I (ilB^ C*tt5 VfB BCSISRB TO- 
> 4ra RVRSBifBB'lf dl B5B spn *?raBW ♦frfRB 5i:S5 I ^Ff 
vfn BparaRB ♦rfroa ews Bcair RftraB Rf, rto btvb 
BCw c»ite 5 Bra CTtvjR vnv via br 

5nrt«8wr- 

, 19 mm m snvrarfv mx w?*J«5E»n 

MW J iteRVB BISR *<mER SM WICTW '{Jsmwl fW 
' WR Jj^Bvi j wra^pira fRR® ffiRswwa <iiwst HWJ 
^ IlCSRt ,' RW . 


fvriwira, ?OTB fwiwra. BBRsn^ cb 

sisf^cft's WKWi rI—^ am BsnwaBte 

esnv i Jrew SBRI fw Rfavi 

RCB (<iv«nft fesPR RBfaV R5 VRI BWBfJHa WeSB 
«Rral ®ra RRBRB era I ®^cBiYB>fl »ffavra tuv^ 
OTR fav.RBraCRf BCR fWOT BJSI 8515, m 
«fl BHRCB Bmfsncaa 3Pf®5 fim enwra*! t iRca^f 
CT Bi^ stcb cb fCRj ’^sRra swraramwara 
iBSlfRV fsrav fVBC® RBC®^ ®1^ BB, CB ^CRf RCBV 
sisM csmvcv ®^jcbiM “^if^ ^tcsiTrt bbr ferae® 
^BTs m feBRf 5 ^ vdOR I (tfcBa sipn awi a we s naq 
ara. *?aa5® fBRRuia, '^ctb 5 i:RRRra, sra Rf 5 ^ asr^ 
BfRPsira'o BW I oai$Pfa ®R tra fsawa mai 
511,Ri!, ■'pfR^ b 5 5ceps, ®1C® « 5iB SB«lfS[V aSR 
cBfacafaer ®i 'rv'S Bimra fB®R Rfe®ra ^f® 5 im 
5)5^ ^ «nc51 

ewafsnera 'srara mi b^r f^f*? * 

"CBSR cRen « &5V versiwi fRiB vfaai facer® Rfsrai 
feJs cBijp IIS BT^a SIR faai i^r i •ijMf 
ai^ CBSR oiiv^ vea caep Bicv® c®sifq Rrat^ vcai 
cRpiici ca am Rcv ®Ri er^ CB ijpra ca^^Boa 
ona^jR aan aipffa isicavi ei?®a 5^ai 5 a i” 

'swafsna 15^1 Tb«h Rf5®i ^ vcaa fa, acav 
i5«3fv Rva ira^s® Rfasifav »iv e vorcicaa 1 
Electricity Inertia, Thermonieter, Centre 
of gravity i5®iifw « 9 cira arm? vea f®fsi aiB5ta vcbcbb 
® f®B, w?v, ®iRiR, ®rawa ®bri »iv i «rvi 
sjgsna 1843 'fto s'scBifasjf afavra ®ra csr 1 aarai 
aia aca ®^?caM *ifBvia urtbr vrafaceRf^i 
tia sfRiaRa Rra ®^caiksif ♦ffa’Pia evisgp fv^ esRvfii 
aptvft VEST ara I 

awapncaa ansicet ^^CBifa*if *ifB®ia ca fp^ia veav 
«R fBWR faaav asara vr acerfs 1 uiitaa acai 
faw»« «na aWsiscsa a® Rf^i a5iaafcBa awe 
Reaiarai ^fca afRWsa “iBaiR a5R*’ Rca ca a^f$ 
ovw voR R 4ia Rf 5 ®i sff®®ra carnfasc® rir 'sraa 
5 ca wica I a^RR awiaa *iiicas «r ceiai btcv wiaai 
atst '♦tijjPira Ram ai aRfoa faatR’ 1 fa«R ca aaca 

il>®ft«ffl>«5lK5BCR3Wra«lRiC*ra VOT C«SR 5TOI 

Wfs vac® ^ Racer ip jc^e 5C®1 R ; fv^ 
almass tra aa^fa vrai, Saai ® a^mr ®kv afravra 
Rf5«i m flic? ? wfacwa , tia SHcenv, aar ♦rtSa 
1 *'"'***” aaca ^Rwcaa a®^ wib 5 f*rca 
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f?iaKJRI <51^ 

*%«iro^pnf5cvTfS5^, ^ CTifS c^ 

«TO £▼ *(0 ? OTR *IWI ««▼ ’V«n 

«!<R *wi »RHRn «iWt »ipipfl,-- 

eir^ ^ejpnc ^ i ^♦ifs Jjfu fv snuwi 

J Ul »F«fl «lfTO C¥ m «II*R *If911 
f 

«'5c^tf*pit *jfevra JPICT »n?i 
♦few »wfl jipi (wwr siwj ^sRHsrw fsraw 

Ww«f sra?, swS, afRareesa a^*r«fi?, tawsf^n^J 
irjwa JismvTa cbi'sI a^ *iPi 'aia^nft iFaw ^ i 
♦ffavT^Bia aw a*fp?«* ^asifs^ assna wi wfeairs 
^cafwT I aw^fs? fwr me wfes ♦f^nan <i«m 
^aaifjw iRi tuasfii fawa si^ c»i«, c^i® i 

aiwOTw fun aiwna Jassifu^ asaia c»rw « 
fejfw W!«»1a ^ «natpR i 

<i8f aw wvwftjf «na« 5wfa^ 
wrc« ♦nac*i ®!st 50351 , ®i 5 c®t vncmb^i (a® 

501 *[?ca ca *5n»fi®®» ®i «iia wi ’fsa 5 OTi w » 

«aa ♦la wnnn scsr.aipw aiwa^gwa fenfta fc’i 1 
aiwi®WK( ?aaRC¥ af^wa wY 5 c®h * 1^0 <1101 
faceR aiCTBng^ t ^ f5C«R'«’naTca taapft «nW!a¥ « 
»nf 5 t®w I 'atfesi' ♦iftwa sfnw’v ^ms 3 ww»if® 
%ia mx »K»rf5c»R,—iHeRi wi, faaipw siaa^ «aa^ 
arfaesw a 5 *a-*»iwaf 5 «ia (nij foaiai ans® ^iaw 51 ca«!tos 
♦rfaa® 501^51 ar^^aw aicnwyH i facsR ^mi 
faareaa aTO*iv~fa*ia wesTtBW (»flw ara wa 
aiOTBi) wwii Ina carai faaicaa a^^ '^e 
anaicaa faaw aiTat®* wa sfaa 501 anca 1 w®? 

«ica faaipia arffiw ®3} f®fa 5 fatni faca f’lcatWi 
awOT awpr sHCT i 'iia artia <av§ §fi 5 aa faft * 

^ (Molecule) anwia ww asrc® f<rcaT®fii 

aafORi 

“w CT'ift araicar afa caw ^ a? a^ anaicaa 
WH vta^ ♦nfa-ca ♦jfar^ ♦itafa5is^ 
ai^,—ca^ Tfa^ WM ^faca *fifa,—aca ca^ arceia 
c«^ OT 41^ aricacBia *ra aiy*ca^iifea i" 

•a asai 5 a, iawifsw ♦tfwiai tacae 

wafwaTORfai 4nasRsfawKaa♦ftewaw ija 
»paf8 aia 5 ia wai 55 a asm caa 4iatf8 >(NTa^ 4iarf#a, 
jRaiaai, ^ • oPuaH m aw^ fafa>* 

awro *RC5 55a, c»i^«wli aiHifa^ai^a}a5ia 


ijtwfiai 4CT lacar enae wcaai carav 

Sawifjw aiFsna ^n^ot caw *{p&feaR \ ticaa *kw 
wicai aiian auai »k aaBi « aiwsii? aa, ^swsia Taf 
fanr« w «nar^*fta f5»r *n 1 4ia^ v«na fawRCV 
^pi^l^fa 5}jfe®ia src»8 ate te c^twa »fl*ai, ca aw 
*H SKate mR®*‘ aicawswcaa 5K® i ateisscaf 
<gcaia alter a?ii cac® ♦nw 1 

41‘caa awi »siw^ aw vac® 5 a ^naR*a aiwa 1 
aalaaicaa faa®Ta®1c® fawTwa wan-wi vacs^i 1 
ainai^lcaa faev 5i«a caw f®ffT Ta®icsia fate “iraw 
>flcva w 41V a^ feic«( c’twsi 1 4isis( >i53ff, :g®a, a5? 
"Its cwaia ®af ca ^v f^i»pnteia (wav acar aiat 
vawfo ^ 5ca ai I wwia sjw ♦ns?, cacaica^na 'lia 
carar vt «iTfflt 5 a aca^ ai ♦Rs?fe i «ia*n 

iSf®<T,c^ wifeaa 1^5 fassFi aBaw ffs's cate 
ftuafaceia ^wafawia aracetpf, 'lia ^ ^jjaia 
sna, fac^raaw a^ 'iia? -.me evS evS 1 aiai 
difa^ 5?T 5i|j53 ®§i5iciia! cafac®^ft vtsfCBia 
♦faialfawcaa ®Mn<av 4ia? ii}*a« ©laia ars te 
esafa te asait'astt 1 faasiacv fv vea aaaa vea,— 
aiaiacaa vies acaitDi^ vea 'jaics 5 a ca ivf»rsT 
aas^ wac®a tei 1 

4ilj aacsf ptfai^a til ( a^^iss 

aicaa v«n vwa vai aavia 1 a=pi5® fac^ ca evaar 
^Spsjav teR ®i^ aa, faaia csiavcaa ®aai5 fac®e 
^ff te ai I wifa faesfe 'Sia vic5 va ©aai5 
♦nl? fri! cia«ai a^sBCsa w csiai^’ fv^ ^ facw 
aa J waiaiaa af®«Taa veavK tio caaa f®fa Ma 
vea tefewa c®afa 'liwa viScv vr^v te fsite'Q 
fac®a 4)a^ s^tiai gca ca v«n acsi car?tiswj aw® ai ^ 1 
®i| acw 'Siia tea oaaiae va ff®a caan fa f®fa 1 
a^Bscaa vai to aw aw^ wpncaa 
Biafftes a? 5 P • v«n aca aaca 1 rate ^tev enaai 
♦jfa#aw® faapff acst^ eiifa, fv^ tew atei 
asawe f®fa ca aif av facaa ®i 'lia “aiaw” 
aWw aca^ ^ ♦neai aiai ctfS cv® uuiae 
awiwa ca srmftwBa aft teite anteica wta ai c«cv 
aiteiwara «ir«teiavac®a ®w ®ife®e te faan® 

50i'«nvc5ai 

41^ 5 WI 4ffiv 41CV faaia aif 5 ®i aww aaae v® 
wtewft tepif caw •rcrpwa i ®®te tea ^ate 
a i t5 w a waiat «ilc* caw» ancfli^ acBjfi, 

^ WcaRpwga m w a«a aiwr awe 




CSW ? VlCit ®i WCV fws W I 

iwi tranipf 

«itrti< t. t^'* 'eitwwBfS*' 

•W^f^iTCWf %, i»TJ^ oiwst 

»W>T m i 

ftafs'fl#'5l'<iiJj d)«t f®f*i isK 511^®^ 
♦Jtem ♦tfatjwt ’na^ t«jisJT ^ sw. 'ira 1?«r.'«^ 
I <iRi fncea cbiw ’c**^, 

•rH^ww? <itaa«na '»«a^ f*f!T #« 2 n«sf ®ict 
OTK’w ffiTC<f 9 ’ns'cn ^ acafttBtJT—'sww i''“ • 
‘flat siwi «nfa^a a«fteJW«f 9 r 

afl 1 ? 5 s?T« 5 tar ^iisRsi vfa i ^ 

asfa®? 5 * 1 '® I !ii$sr, i!^. si 

?aw cflim! ajta, Bii*5^, aii^t i?ra kciro^s 
c>i®ip*t a*!! a'a A-cl'ass, e;«^ a«w Qa*fa i 
«*ife*n«f' <r>Fi sBsig ^fsrsi trscsis ^ 

rt'iflar a'jji ftrc^F can? 'csda ‘AC® ^sna «iM tv ? 

?pftmM cvis VTwt Tassiwa Stb *1*11 t®fR kst 
faiwis— - r :. 

■ “anfit fjissts Jiiav iT^i vsn aaii ^1595 i 

aiwv^T®T c«tv famsa a^i ’st^ftcs arsna csrc^a a?® 
ftsisjr 


^ C*fia 5 W| 

a*? Malta’ Wssts^ aa^ »ri#? vra ca^i^.i” 
NteRTH 5 OT WrtR, ^ Bfpa TV^ 

6 «f®^v ‘tm ^;.’ 5 «ir» 

faaTSicv< 3 'w y^,'yim «»»W 

m ®i^ cs^ 5 ife, aitif^' i »n| 5 ^i! 5 ^^ 
dws ?QfiTa Cfi ^ *1'?^ 

jnaaftei «' wsifav ,.5ca <flt?^ i fvH^ 

iii^ aatfs Jjjpa, 5 TO branW'faai ^Fua 
vc^^s ^a ca^ifl vsi Irs ifla? awe® -'aw ^st, 
aiwiWiaia faWRCv 'liai »ifa] ^h\ 5!if^®ia k‘B 
asi«ffa taacaa -iiiwnnifv vt«ica ^cs^c^fcaaR'i 
' 5 ta“fi'flaica tav^i v<n siw'was i^ l*f^_firra'Sn*:?! 
casR evia CTH' 5f«tv%w asji;®, ‘»n?a «iiaTalB*wi ms 
c^t i?aKVt '-'^ a't^ v?c®. ^ita i vies t >.^ca 
^siarv, RnavTtta *l?<i atsi ati a?a ^ii i 

vaari 

‘fltiwcsf siw ansnwa atscaWl ai^aiwOT 
ai ’Ti^srt vflo i “pit® ”^«itsw aara. 
stsiSi, tv^ 'Siai enwra ^vava "aa^ 

afgatEUSt tvc9 tatac^ 1 fv^ «Batdi ai^ 'vw ^i 
vcioR—%d’'^wicv ^ at^ a^iai t«feidta« 


ipfts^aa ‘fanj^fasa’ I^R-aif^rat aiRaai 
at"i 'fei v'oial^.ai aija aata ®i ‘’faa l•f^ 5 lw m 
®c 5 cii'‘i ' a?^‘®iaia wsw aaa®ica 'c«tai 1 tv^ 
'siaw asaw"®!;^ Tfv Wta i^itv cat 1' fefa 
fat«t ^OR, ‘®caia ai«(ii:«fir 'flas' caditv avw vara 
aWiacai tawa «,*»( aiB« vraia van via ai’ 1 

««tawilav vfffsiai taia feta cwaTcv vavi,^, %- 
’lifts ai o^ 5 #ia fe 1 ^...ac® 

faip^ a^pf fevra van ^^ftivs' wai^ .< 9 ca. 
fv^^bi^.s^vitsr fefear % ^Rs caSi 
wi i,'CTt ’tvi aca'v^ 'vrfi; infecs 

v^eitrafe^Mfewfe’I 
^ OTjEWl vaS *l??l felm ais *nfCT Vl^ ,fflEa I 

vaiiRaarOTasns,®R m mi *m i ,«i^ve«iBi 
wni.!^ii,f« «!0(. TO .fro , 

nSk viifeaf 

«Bv*n® VIB8 vicv 1 vpnpw afasif vv? ctrs a^ 


aiwi ^iiait wova pwHvra si^feiai aiat ifit 'siara ^fea 
BRi 'fesi cs’^ sifena aicsta I vnsnt«ra-ntvsi 
a® 'aiwi ®wicv 'vnfc^-vBfi?i awpsrai 

vti'lit’Rla I iAVvi asiara ^»n (nt ca 
v^aai^ (aasvT^ aaa viw$ c® aiSt, 
vipRfc$« ‘ai^ swra aiatra v^a ai«frat«ra csica • 
wanwi^vroravra cap^ vipfin cava fsfevs, caif^ 
^ifa ^ ®ra caw 5 a w^v^ 99Wt 
oiaRv' t«sfec^' ^ j ai^in^ !v^ bri fk 
cM t ' ®ra VOT i aiwra zm aiwi ^ cwai ick A«a< 
wtapn^'tw^ ^'"aif ^vv jwi ,^| , T^'’.f^ 

';fe^' 'aft afe^’at^fwc® 

«viRf fev'‘*w#V 

wwl vMfflf Wisrai-*if a^ , av- ’ 

VS;.' ,. 3 ^ ^ 13 ?"’? 3 ?^,' 

i%ifl WM Wo?#i m acw afev^is im ml faji- 
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iwpni are anw >ncv f^arcsRi Wsrv snra t cw*! 

vcm aw»Bi swi i tv lavfii f»iv 

QIC VRI £®vfw t 5 ®?I tfW OBV^ sjej »a^g| 

Qronfiwica® weens cwpi i tv w?ic® 5i«sw 

aft SfflWH, 'S*'!! V® SVai CSflWf £®I ? 

cw fare QIC I acv»Bi siJft seicsR, Qt>is v«n ti^aisn 
»(tapftc® vu'vsjv’d «nves ri i aveew, c®i 
VB acv5W 51^ V eswev s?a w aw Qja vsw i 
feces acv>B aifl svwsi. vies-otv^awaivcs? caitSai 
faiwfv^ 5 CICI aw c^®fen^are qs vie^^r^ a:ca i 
®is *{s ®is aesp sfcsvJ] amtacai sej-a fae® ‘aisceife 
ai^. wsii?i^8tsi ®it-vnfvi!?ii— 

fswaev fio vt spas awsr «W5 fsav sta*?®' i 
cvcBf^ caw as «i!?w ai*?e»ias a^ ^av jjaes caafsr 
cvtaiviTcws vefars tae^w cus? ®aa uf afsiicas tasr 
samw ®isvi I laa vien vissj snai aawa sai, swistav 
ewefife ♦wip^s ^fcstsr RTca^ 'sicra taena i sfvevwst 
VIS anwi vwi "levs acfeia *5^ vesa 1 sit iwe*6s aw 
as vui. ^naicas aw as twai. csai, ^aeacj^s aia as 
saeva I 5a:as faas ^fcstva^ftw arsfwftsi eweas awtSs 
aul asc® ai cacs <kv aw® csievfcva 1 sa a‘if6 aiwi 
was *rv—-ijs snea VIS eva area c®i cvai 1 ®ife 
sicwas ai? $acaea»8 jjws aiat? tacataewa 1 
es tv wtsaw ae® wies vise® aiesa fa 1 

vswi Bivewas vi ca Jaaitan? aav ^evaits cwcaa 
fa waa as I aiRi wfcvis at^cs fatfes aivi ^is «flsva 
aai asc®i veaev waa, ©*5 a^'o “vj^iaa 1 
‘evanw’ aica "nvfg asei if faaes aiai Jasn^v ancwrsais 
ws T®fa fwcafaewa, aiaisvss aiais twfaca c®®nw taew^ 
®icv vwsi c®«nw afw, ®i a^ as 1 caaa aia ta*g- 
faanws ®vfd a«f*wv taes ati'W gfavaws avifa® 
visa I awi as Bmgifs*lt a*fw»rv t ans a*f ^rav acw« 
«s 24 views 15 vwfe cv«fiw, aifv 9 viw aa caiai 1 
fv 5 ca ea? '3$! aiais fvfaa as ®ife vis 'sSiev cvviw 
asnas ai I a*i acre, aaitfi cacsiaw visv aw view 
swcwwB if wavtfi faes avifa® vv atsTaw 1 
fv^ vwi tpm «pr faas ewev 4vg ata 'ocata, vai 
vseaa 1 ^ 1 , ca vwi awtcwisi 1 aRWi faana ai f a cvis 
aisiaitavvi 1 IcsiesHts fsmai^tiws ait® ais ^qpwi® 
vw ®i a^fa at® ai •nsew'o^ vcw^vf-reacs 
awai aifac®»«wca ca taescs ®vft ana VIS fa^ 
wfefe VI van 1 'll vw VIS cas H j^iswfac® 4wea scwca 1 
c^ava vww tv vaae c*# ? vrc *rs sraj 


veav ass ®a!’iff mm ae® wics an vuns 
sea as tfls 8Wia visa -aTtsvitav wv aiaaiess -aws anen 
V1C51 vt®tst® 8ia*i®i 1 aav wiTsvitav acas 
taass^ acsiva viea ta^f ca vais^Ssnca a*^®! vastw®, 
vc^uBits® aa tats ®iaiev a*&tv® asis atsiva cata’ 
ai I ca aa tscaat aw vwicas vica ta®iv wtsts® ®h:v 
vwicas viais awi cfica tacw cais tv ? ^avviaisfasafe 
c®i ®i^ I visst-visals vai ai as cop^ taww. aitwi 
viais V® cs vsi^, a^wtv a^t® ^icsi»Its 
«fw gev witipea vwsi v'va ®is ass sifa ? csi®isi, 
aisia-tiiaa c®i a^'ate? aw 1 c®sita fw, vcw, 
sn«v, cvid, VI5TS, awarsiw, Sw, sw, csw, catnw, ssis, 
s; ^®rita sr® ca teesfe aw vwsi ta®i si?vi vai 
taeaesfe sisais vsta ®is vis cvaieviai c^’t 1 ifi^s 
affS v?wi ^eft® ewew aiais ai® taes sac® acs 1 vwitas 
csicas awea^ c®i caavia ^esfe siiaa, vswt tvfe a^f® 
awiseas vafsfs® aw^tv tv ^cs 2s aai^csis *is 
visis SCSI gev cww I ^resfe viaie tv viaicas via 
ewev awasw aaa ves ta ? aiw, aisvwi, sww 
ciiaa c®i aieaai^ §?esc®5 cwai l^cstv s^c® csiea acv 1 
sreit® >flvt$ viwtsvH si caavw "cssic” vai^i^a 
^isi cssiqsi vrsais ves tacscaa 1 vii^ vtveva, 
ai|e®ieva a^® cs as aw visncas vt® atsts® ®itascv 
SKWI ws aisais ves <i:si‘^ts skvi ves fat® 
cais tv ? vssw SI vib'vicss etIc® ®i tavsl aa«eswi 
acs 1 (^j^tSfeev veav slc®l asHi aw sew cwai as, 
ffmcv cwai as snsfta 1 cvfe vaa'O vifecv c§5&t^s 
ai siw a^viaw swe® ip«caa ? viE^ta swew vise® 
saesa ai tv <1351 visis tv twfaa ? sncvl ac®ivtS 
aiws atsvisi ’ 1 ‘cw ai estpes a'c®s vita cs as aawcswi 
tscaat v'vra#it®v aw vica ®i| sisais vsew, visis 
c®i sea as, cwais wip®i veavaita evtg esc® aits i ®ts 
cs-atws !?[atstB® sKwi afssisi vica, tvwi aaw 
atsvisi fets vv acsea v aoc ca^tw sw tres cwis ves 
vawaiv ^lejwff aw siwicais avarel cvfe VRjia sew 
VISIS sea as ai I vsai cal cs sjtsa view «v§i wc»a 
aeptawW ST^ VISIS acv sc;®i tscs fei^ «»vwa swiwt 
vHtwiv sewtaewa, ‘Gentleman. Bengal vtskss 
mother country, Bengali visieifs mother 
tongue 1 Sanskrit awfs acw« vrsiws mother 
tongue as ca eva gentlemen, ca eva vmieai 
mohter tangue-tss sesi trespass vses ?" v sVs 
awivs QW twaev «iit«i sws ai 1 ( 
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fJisasi fjiffwn « n iwiTCy gi 


wig*rRft, 1983 ] 

«'5ica?i Wraffi tfi w«B[ ®n?Bn <3R 
«ntv I) 

PIVTSmS T¥| f^g fewn 

^«n« ^fsT I w c<icv on*«n« «s«f 
»PsHk« fvg «nt<s( >FSJ5?i«i »Ti5i ‘‘a05” *nw 
(fl’jrffi iJf^nf'rs f^iispi-snsrtw ^«n sipi » 
«IPnOT?I 51!w1«!we CPBII «!Tra ^ ♦rfO’f T > 

®?.*j. c«mw5 ?f55ii ¥5j«iC5 •flI’W cn 

'Sfgca?i«n wmrs ®ic® ’r.*'?? f’p ? 

’FW’F ^ 5ifec?r« c«R »r^ ^fa=!n<nfJ!W 
51^ aifli «n?f fii I «Rf n?? ^«ipn9n 
®R -Q fTOR—^sftn fjjsR ^?i3re'r?it f^i’fa I 

55T!S-ua& ’qsfin I f^sRTisn^ 

^9 (gfsi^n la^ aira siw ^ 9*1 1 

'BRw fsrsi^B^i ’ir^i 9ra ?n 'siPfs 9C«ra si« ^919 
firca f^tfn >a9fftr?{ "^irai >a^«n ??i ®i?ii 

?«i®R j?fi c«) ^iCR sn r «n?5ii mm 

t9®R 5619 ^3fla f<i®R “siTaw ^ 

5pc?i ’K? wisirao 4 i 9 f5®r '5Risn?n 1 

955J1 af9c^»iq TOi 'Ira ’F^n«^iw 
^swuii acs c’lMJ? I 

'sw 'at>ra afa^ra af«i?i '5r?i^ ^f?ra ®i«fi^ 
»i’2^ra 5iraw-ii?i 

c'ssiR aara f?? 1 ^9 m^i ‘•‘tipraqi” 

l»r« 5iRf9«F -nD atofsjBT— 979 fsp?! ar^Bf 
’Ta9«n9a7?F scti .a9(^ 1 jjwi 9ifSTi ^apa *7fD?ra 
♦filar SR^JJ ^ 5919 9r«n • ^C«] CT 

aina!i*itfji farg k*! aa 99! s[a am 1 5?n:$i <lf afnan 
apg itrai ^cs aiBR <1191 «6i cssr a'gps^ m, 

?[9n?3 aracssf m 'liaa a;pra c®i sw^ '«;l m ' 

BSR «fasR awpse W91 anai Rf^aia fear—iit 
afsvm amit fan| 'asR arai aai® ai fawasai 
5i!?i maaa ailc^ via frtwi aa 5P5 i 1 'Irai 'sa^ •ea 
9 * 135*1 ?nii ^9 niqi^ Tfsa ♦n'srgfst cacaa « Rra 
aw 'S^i *10? ^1 ^pic® aiac^ ^rai c^ ^ >a9>6i 
<3^1 ♦ffgia ana? warosa m i sgcaa faaa ^aaana 
♦riasiBRRn cm ?a «n9« ^4 aaoR i laal ♦tfs’^ra 
gaacaa asm sjviaia Raraspn 'lipfa ^: ?aR6i 
Rw<*i TOia taaR afaa'fea aarfe'E araa < 
aiwi cmm rw 5/7 aita 3i»f*iiff® fa®R *11591 
?afc awk® aas «iia? ®i9 *nl9t ataii^ ^ aar 
aca ?9 *n 1 muw®! mpf c®t atS^ wnwr «wi wear® 


a^, ap5 f5*p!i caev 1 mm era's 4 faaa fafwr 
cat I ®atrater& aawa afwia ^pRW 
Ra c^af^a ^aaw f 5 aa**w 'na^ S 3 *> *nfa*n$i 'safe 
as I a 9 T> 9 c®ai lalatar aa War *if!pna 
« 5 Tf?*n 'seav ae? area aar waKaa aram i 
tat aacsf aitora wo afe® W«r mW®; taa' s'®!? 
99 !! aarara aca arfa 1 wW fac^e >3^ ae® Wg 
VaW, 9 TOTt »« kg 99119 9191^1 

cnara wa 1 , 'aarmi ?aP5i sf^tana araia ®*fm ' a 
9 i^ 'Siam 9 iiaK«ra wn afe® fasiia-’rif^cws c 5 ca 
c^arpicaera—fafcwa-Tarwiakaa i^ai afs® W«r aiWw 
'sicaa’ cak ♦(fa*^ an® aaa 1 aW 9k «f 8®: 
>aW 9 $m 9 i^ 9 n fasR-aiksj akiwa aiWesra ^ c*iaa 
®C9 «p aikca 99 n ^ ai I cat aai-aala aafisaa caa, 
ac*>fc*fa Sc’wf'wra ara cstjala Riasr cac^ af aik®- 
aiacaa »npra *(19*1!® 9911 am 'acar, an^ 9 K 9 rm cwdcra 
WRT ♦jav fassR-afnanas Rsia cat laa? ®ra a®ra ^Wii 
> 5 fic 9 i arRR! C 919 ?a I kc*ii aaia Wwr am facaa 
acait anaa ara 9 C?r» i faaiacaaii 8 r?k *(f 59 ri« 

fetfiacaTni 1 

fawcaa at aW »!?«'s aaa ’wra cajai am ®i 159T 
®ia ak ^iilc^ ®ii!i? ai^ti taena wra kwm 
♦nlarpra ’yai aeik 1 ®iai a^ ♦jfaalc® >fli?ic?, csicaa 
ampi Pf’ac? ami Wear Wsneaa ^aarai 1 c^jpI^^^bt aiwa 
• aa fag ®i 9 i wac® na 1 ®n?fa ataa 
caraiar ca^iaia a® at enm ®Kfa ’j.ka alsi aicv ai 1 
arsn^i anW facera aa wear 951^5 a], asiW srsw '8ikei$i 
cacaf I awk ^ari®m ca atwaii 5 cb citai ®ic® aiaw 
m erwW faaipia at'ua 5if?9i tar 99ra cac? ews 1 
a^vaa Bif^ai ?C9 t ?f9i«K9aTs oifaca 'spicaa <ii9^ fawia 
mWjsia anra anpea 1 asra 9i?t9t aa taana-aiW^rs 
51W ac? aga ats® ?c® aivca 1 

aawca fassR-ait^rara m ^aardi a'ga farara arw 
9 C 9 t warn 'ancBnsai cm araa 1 a?ai-S*faiPi Wawit 
5119199 nrlarcv «n^ aroj 1 wsc^a «!it fassicaa 
iRsifaaF ©rcat laar a'ga aapia a?ai S^taiEaa «nfa^ 
?C*ro 5 —aicar 9911 ?9 faanafskv 91 fawak^a 
®*RiPi I treafeps ami ?« science fiction 1 aiwfm 
»ii9 9119 oia'di !i*«m am ersai ^caw 9-n faeiR 1 aiwi 
'Bmm aipwa mar farg kg mat cgidpra m (fit aacaa 
at C 9 «t kg C 9191 ?csc 5 «i 9 t ?cai f aacsoa rpir:^ ’wn, 
9®?a wai am aiwm aaa faoR fskar kcaf«9R 
mrni’^ mwftfniw aig 1 tra “*f 9 nOT ^wa'^ oj^fW mM 



k) ypr« 

^ Iwwfsfev i cwi 

''•^ra af®c*iif'»i'5Ri flRi f8ri«<|f5cp'!^ I 

wrfJi sn, ^ 

'^iij Ji4l§ «R^} S»w?[' kw" T^tcfiftcsisi yflm 

■ ■^’ V" ■'? 

tm^s tauacWa 

fwi.Jtc® TO tw 5!?ra ^«i'(;ff5*i qj'i fsiwRc^ 
iiifiTaa a^aaia ^ 'sife^a m**??'c^ i 
•iac*Bi aesiia c^i’ac^^a '^Tt's i • 

aac® t4®ar.^ ®ia 

'ti:«ai I afia « 

Bwc® aita J?i f" ^aiOTS a?R;'«i« jnsit?? siicai snc?s 
(flsiJii 3 ^!j sg^i ate i?f^n arg ai atiai^-^lte «n*6^ aca 
jjOT’Q ®R fa^aai® anan (^'sai ^fS?? as i ascas 
S5>n ^ mkvs a^a ssa ca>|'^^c9ra ai;? (jtsf 
cfliipF a5c«^ a*n >facs ^c® ai«a 'aa^ caa.‘a^« 
Sawtav mm fab aa® ' sajjns afai^i afw caa 
atsc® TOa I «nais f^ssita ^aa aicaar faas 
-aicB at' 'aaa« ‘»i®a 5*i fia._ far^ ®f<asc® ciasa, an» 
®ifwai^a5ai a^m. caiw an'i «a ca^ ^ 
b«ifav a®«?F aaiia a^ farwi anw^fa vnais an^ai 


0 ii*a(, iaiai ai 551 ^ £<f^ aj)c#m$j»a(Pi 
*15® j^Si ,.snf^ wfca i .,aV^ 

«tfjj®B swcssj. CT aj,t.«*(s *^ 5® 

_^»i,, 9 i|„iiif 6 fasaaaai® >9, aiiaia jafesfe 5R1 
'jsi ai sen 0$rcaf asis fa®5iaf®f®^ -a^ aica 5), 
c^ 5 ta anscas’tfnicas ^ afir^a 1 ,.,. 

ap-nais ¥ai «iiaK 5 fa^ a^«ft,;aca 

*15151 aisL fawia af^aras “aiia” aira taaifS 
ftfa caw anafcaai nfaf$ f«iHf a«f 5 naj ags 

#51, ®ca *ifgaf*(aitj aif^ ns^ apsi^j nf^iaVeiA 1 
^nasfg afeii ^5555, 5E® cawi swisis facs ®|.^ 

m aia ,aia ?iw 'afaos 5®i5—wras aani?i \ csaisffi 

«i«, ®is 511;® sesw <aaif6 ai*i11 ciwfS 5 C ®5 
a®i, «ns ^f6 ar**iai 1 .nfafSs aca 5s laS^f 
cawiicai .ca ^i®is awia c*ic® 5® m\ ai^cas caaa 
•raaiis, owfa as’ais as’^aiS'Q 1 jf^s ^^l’*F0 aaK;ac«i| 
,>^c® 5 s a®ia ^n-osi ais, isaifiSw aia facs. as 1 a|'*fai 
fesfaalt aw6, ca ®ig awls casai cai’iia. «na 
®K5- 51® aia fats 6® ,^—«ns ar^n-f,, <. ■ 

aip^ #afd acas ampi esw^af aaa ^a 
maa ®'aai5 ^ ^ 5ta ai«faf 1 





'srt^ Wsitsi 

{^(cacVu fwH «' f^iafeia jo tfls>f$ ai^JinsT^ sds'teift «ntif i^sn 

^srteWwi Twi^«te fstftul 2isnt^® ?^icS i %t?i«i. cBit 6^ ^»r 

'sffipi 4^ wsnciii^ s(?nJ? aw-f^ain?« 'stto i 

*Wnd8t4r e?9 «i?f$ t»it?^ ^ i-^*®!* Ji»^erj5i e ' 

(«. K)’9Kefi*fpfi^; « fWR, 1966 i ] 

atw f»i"H^ swsim ?[^3 iR*ii 1882 3sj 'SRs^^aJiic^fl fas f*p« i IScaia^!i sif^sn 

?®PW« I *nf«fJKV$lR« SRfSjlN' ^ J|Ktf<Il^lift t»lHt k5TC*I 1909 



f%w?i <srwsj5i 

1 ' 

iirpR ^ f»njRf jjjjn ^ ^rpR i ®Bf*R[ 1^9919 a^ag^s fa«&a y^wf^a ra wsg^ 

'fel flW »ff5il itw 5WBI^1PW ‘«I^‘>4«FSro3l «?*p|taB:iM OT ’f?SfRCV 0«f« 3®^ 

^ tf09 <f|jcif V -ms^ f*fMllwsiw 4Wi^ 4«i? S>»w- '8i4pT,*HiR tiwii wfi f^59R ’I’l. «#«® 

'•*iia--J—^--- V ^ - ■ 

* 4 /A, Id, ▼liwm.TOO 056 
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fsns 3!*K9BRj«i ist-g « croSfsn i 

«W9Bf 5^1 f^K?! H^9fI!1C¥ ^nilpTRf 
few>ni ^1 fsffiw f*fWRi f^sf w, 

jwner« vw v?[i?w 31 <Iri ijasicv *p*i i 
31 ^P?l fR«R ’Rl’TO 5-8fi^ fTOlf«C»R »aii VICBf 

V8C3 I «a^flfPW RW J|T^, «19|9 


[ 36w H In nwn 

Jwmsicv f»fH^ ncsfi arsnPRf swn i <aa 

^nc’t nJTO nnnnR i ^!pfl®!nc«M'Qf®s<t»i CBS' ^ «an? 
mDOT «KRW^ WR] 01$ 1 «« 

'Of?!CB‘^ «# *|51CV CTni *115 
4 !R jRHiw® $p# I g^ 1 k9R 3*p^*f» cntaM i 
'flnit'i 'Avgra ?wbitst g^OT’gi igiosi gm *«gids 



gmw*n^ 


WRfl RR ^»wr • csrf® aofg^5jE5« ncn Jnwsi *ct fgor*^ ^Kisw4f\« 

RPlfesR fsw CfWSW, t*P1 feifegf « fsm csfen (ll$ ®WWil *RIC3 I ’*iT?|«l tlf fw aJp'^Rl' ^f'SSR PIPJI^ffiLWSP; 
af«^ c^Ris »i*®m«r ffsi ^ 2 gw i ing* ta$ efgcs'&m wi w i kafe wNai 

' 515 ^ «Sw® feggiin Rigra ^ nf^cs cacsr ntgca Hte, 3 ig i«'wc»rf-*r< e8*cai«n5[ 

tfCjRjmmas5 ^ f^f^fearii'«f3f9if*i swi'sncti cn ciw fgsrhfw gw i 

ggw««raw«>n®*icv»i6itewi*n5gi:g*KC»«f*R«nt»i swnR gi:v ngs^sincw w Bia'iSs cs* 



1983 ] ^ wniw 23 

ftpTiw >TO 'gf^ g;!<pp^ csni^ ^ 6 W !!i i ^ ®i?i^ «cv 

ftpiTC^ 4 i 5 'fP? ?I»ftainCSRI *{C?!^ C'T'^n S|I5 I <«SR fv ^ k I 

s^ssw ’nrf^®! feiM CTU^®!? ’^ndPinfS ^C®R «fl^^ C 5 «[RII 8 sJTS^IiT^V fvf is?Ml ffSf sn ^ 8 jm STJ, 

C*^^f®rcv^ <IIV^ ®5Rim "SIR^ C5^ «R! f|Jlt5F«!|55 fflPoteRWI SIWII ®5« 

SR« ®TC^ I ®Br« 1 & ’VidFjffe® »lfiT CVR-Q 'Swi WfW I 

, »n«ai 5115 5 i» 5 sn 5 T 5^5 ^nc? nifiw «n 5 i 5 } jwcto? sri^ri 5 ifi;a^^ ^ ore^i c«n?r 

5 F^iw 615 C*f 5 ia ^1 I 5 C®T« I ’FlC^ 515 C«iC 5 t « 15 fl 5 K 5 £5 f®fq ^itS ©WiTs ^f®C® sR 5 f 5 



8W5I0 

^-n «i5T«pg«i, 5ii«5wi, 5*8, «nf^f;ic5f®R « ^a'c^F cqissi *«>« ®iw wfe^nfw cvi?! 5 ^ jjsfii i 
2lk:v®p«t S «5i»sfi 55 ^'fera wirpi i di^ 'snsnprs (1) f*R?R ®ra5 ^®i s 5f5f§ 5Ri?lsf5iii:«Ri'ssw 
^"nrt555!WfC5 <3i«f'n®pfla fe‘5C5 ajtsiJJ 5*55n5f ®Rr^ta “naiTac® oifa'i 1 f*f5c*F di>«nw fa^;? :5iac5a sRSti^ 
tW5 f*I-*Hfiai ?>RS-^>ltatr® 5PBI furcsr;? <5115 otHcSWR I dia ^^15 Bl6l^ 

« 5isif^ f«55jiv oitvra wBia to?! i 

®WT5 f»R?i 51 5'45WiS[c5 sTsa’ta f»iWta! cifa^Fipii^ «n«nwa 55 ^ « a®V 

f5f 51 fatf <WW1 ♦(5if®ll 55i ffCil feaiff «I«PR 551 ?5 • tiK®! dl5< t®f5 8*15 ^ f*RS 

I a515 f*f"Kt 5*Jf2TC«15 cmo C5 5P5B >15855^ ^ 515 515 5531 fTOl^ I ®55515 f5^ 5P115 





Ts«3ir>:^R«fSH®r ' WW 
« ¥m«(fBirs;»fe3'4 >ffifc5 4 
*TO|!c’FWIW fef«Ee!R ^ «!|:<?wg5 >JS^ -igjNRI 1 

•ifesfi :W 'C^fa vf^ cf^jaa ifwi 

? >« fJic$ m >pn^ c^ fjjcasj ill 


f36«^lii;iiMr 

inrem. 

f^arH';«acw.«PSai^ sqjvw an 

^'snfw m vi®w'^lrew’?-3 - 

■ ”' -C^'') ■ Jt^st i ill a#''3?iiww'i^^ 
itpwpp^'^a a^5i® l|5T I ®n^ <4iV 
'JC^ «JCai 3 R >iSICf 1 in ^f^f §<3 «RIiRl* 3 qK«Bl ' 0 fll»f 

( 5 )'^i^'’ «tc^ ^jtcsri «R«(T»i 

'WW' »I ■.'■»<^-|iS 8 ' c«t!»^| f<$f?T mA ^lOT 


f»r4cv iw? £Ji| £«ic7|j|i^f|j 
w«fl *ns 5{| I 

(2 ) ^TWRt 

atorev cfhBfit?!! £![ ®Rj til 


" ' /: 


ill JIPR 

I ®l| <419 (6?pDa \ ^*5®, 

.^... , WI <W?Bt |>ftr ^TOSI I 9OT9 «Pn}H« 

.fiibnwwi I cmm ^ 

f^gl VTO »IT| I 1 

CT «f5 fsiai 9pic® 9rc9 ftrca $»■(''' ’^''‘' iupsi ’fnn'W snD 5f99 c<f(3!n w fva tw 


• -oi .:.>. -f Jlc>®)| W!ii| 'liW'^ SWIS'#^,: 





c#r*rr?t2T 


5IB^ “fSCVa SPlC*f3 sil'iWa ’^1® fesR 

“a holy man, perhaps a saint” i 
®n^-“f’ ?i??i <TOi<3 (?i c»i*iiwi®R K '51 ^ 

«rt}®? >i??FFs m. Penies ^ '•n^i ^— 

5>T?n sn^ 'snsn:??! ’CT 

Penies <3 Provincial Letters rc'g'R 1 ®iwi 
Jiwra «o^ jffis csiwiiT^’F ^5 5i?ie ’fOT cai 
f5?n« >nf5®i^ 'siroi 'si ’imiras 

f*r«p sra I (?i f'r’flS aw ®i 

5t55 ’ll*!® « f^SSRJJWW?! fW'V I ’ll®! ^«n W® f^, 
awTCsra ’ll*!® « k®RW»Ri 'sn^ Jjlw?!?! ai®i5 

«»r5K I sWiW?! lW7!?r ?ffi ?T!?I CIRI l^g 

W ^?TC5!^ RS! I iflt TOI 'Sri « 
inl*ll®'^ aill^glsT IWH 5R1^ 5IIW5W ^ I 

■mu?!?! l^^fl?^*! » CStsWST? 

snu tv55^ 7\m 1®1r sit? 5T3! 5?! I ®<R c<!!i:^l la®Ri 

ct!555i5W siigi?! la®' vfll^OR ai^TST (Etienne 
Pascal) fe?R tfl’PisJ! ^aM*® ij#!®!?!! i 1®1^i 
hcsR 9ila®i^fli’jl, »i“f#!« «n$w aMal 1 sirsi '5i*K:®igi- 
P!^ (Antoinette) *i«R 1 ®r 1$ lai^ HC«i uRii 

c’ic»R, ®«R la®] iil®i3iJ! ®i?i Ij^ws 5it® 

^ fflCSR I '5]1® iaaw sn'5?Rii 
amicfRi a!!la-v^i wn 'sw ?iiiiK-’iRn 
on’icfSiu vcswit I 

lo23 19ca fJ! stj] awm Jncag 

ep«csn-c® «wii!5«i voR I aram ai^icawi 

>gr1!?,-4ri ^ ^sf i TO, ®'«R fws afstw 
W «!! «'5ii®c«pa» apR, 1*!^,' TO 

urai ani®] csfJBi Iw w ^ h'h agrwFii 

aoR I «rRi I 5 CBR 'Sw la^isa, »a^t iR*c*n9n®i ^ 1 
wm ca^ai^s aw ,l®l5] top 4 at/ cgsacsn 
aK$ aite laoi w^'atic® ai’iceR i 

•itf»T%WF, fiai, f»m—712 613 

4 


1631-40 a^ ?iWR] ®TO!P! ®nil6j|, 

’ll*!® «lawR aww J!«ji«f BiRsn® am 1^ 

jjTjen AT® asimR 1 ®i s[iip] ct sc'!!!! laaam 
al®i®l^!]i *iil®rac?i3 Tjtsr c?«n anc® ®n5]c®5t 1 <iia® 
aiaicsRi al®®i friaica ^ita^ jrw®) ^rafet 1 issiIr 



oil*] amia 

am ■fi cfT^mai maTcS, sna^w. mi®Ri^, ctori 
SIC®] afssiaral aia®l^»rpfi! :fiC3f alaw ca 1 

tfltef] a]aiW! s]csi ?Fac®s! «i’ mi^castw al*i® aicaia 
aca 'si^f a jw i ^aWca csiScaaia calaa ai^si sw w 
ataia laf^ mwcv ah® a^c® cr h 1 la^ mh 
am]?! ahc® mllRa al®'9! hm ©cwl^gtR 1 siia ^ 
5j5!?i ^Slac®a enfsl® ?]] ac®| f®h ac^ia ^aai»n 
"anlTO am:] 1 silSa al«®wi arw w tos ^^ 
SI® i]isi«P5<!i nFm^i I *p!i wl*il®a al®®^ 5 ?! 

1 ^] ara ei^yitgg*] age® aimR h 1 ®wag ^il*!® 
ciaRw BR! 5!^*! am 5%® ai?Ri «ig5i!®c*R t 


26 


136«ii ^ 1*1 


f<rvffe t^m »ni«c5ni wsr wf\ 
m,—tiRj 5jp$Ri flf® T^f#! ®ii I sns 

m ’m*! (calculator) ?j^«} ’vcsr «ii^t 

^ canal navigation, «i?i!?Bi 

5-5Rn9 TIT# 3^^, iHSR f^r 'sncwffSTCTf jMcr 

'aRi ?<®it5^g sf® 'niB? « aq5T?r fflN^n i 

tom’i einfsif's’F 9KW1TH ^ ’imicsia 
^sTO*!! ona?, I sno ^ ^f*i^ 

«nW3a 'snfawa i Ta«fiT® 5i?«fs«8 

lasilB^fria till S33T»ni6car “Cat’s Cradde” i 
af«!^ <i fa®R C*FT5l ^B-^foar] I 
w? JiWTa«i'5 ta«nra fawwt«flifersfawwa sicaj ^oiancna 
SIWJ 5C®1 1 fK*!R5 3r9Ier 

'®ifl ®nla»ia 35ia wm m *w i 

50 (?ms[ c^pdia ^ wsiw siifaw 

*paTjfl ^ifs cnfajjicaa arsn BrRicaf:^ i 

5i5C®f aml^ 'swia OT«n #$ f^sf i 
■oTOiffi sn^^wia '^ra «Kaa«fR[ ’f®!! CHit® caa caw 
’Facwa 1 3i^ic9i5 >11^ ^iifaatra Projective Geome- 
try-a m awna ^ac® »na^ i f»F^ cn »fw 
iiadS *na i »fca ^awcar aifwaia 

^lai’tica aca gifi ’WfW aTs >ii^^n?af«a Scaw 
attafiiwR I 

3?9iTOTa Tn^af »nc*i wWs's 'Hta ^snflsi siwna 
®rfar^rf6 <£v aifejja <5ntaana i ®ia*ii ^la amc^t ca "aRj 
cvfe m >fl-^aaca 'siaai fiFSi ^ca*?!*?, Jia i gn^a 

BTac® <50?^^ ca^-graa, 'esia ^aaia ^afaf® 

^ai ?i?*i^a»f sea c^^-^a «icaa*n « I6wfta 5if*f®?a»r 
fataricsTi JF'&Ri ai ^T^i^ifefaia «na^5i?^ aacaa siwi 
aircq^ caoii aia i ^T«fla- 

®ica J!^ ?c's@T?f« jR'ana 'STiejanf^ 'snfawa aa:aa i 
ca^c$ ^aa^a i 

1 

1 1 
1 2 1 
13 3 1 

1 4 6 4 1 

fawa aifwa fa?j;f® fa*feaa cara <* 1 ^ 'sifeana awiai 

facar 3j?aai 5 a,—Wa cwai 


aw I casR,(a+b)>=a 2 + 2 ab^-b^<^^ aifwaa^ 
1,2,1«(a+b)’=a* + 3a®b + 3ab®+b**>iw * 1511 - 
^er 1, 3, 3,1 3TauOTa c«icv ^ jww awi 
aia ! 31 aT?i« ?B'?i;^ 'siwaf a 4 ufac® atiT?t ^ 
aia I 

5isi«R? S'? antaaia « s^ina ^wicwa maia 
«Pifla!T^ I ca-g'c^t aii^^Rwa *icai ^jai c»wna aewa 
I «^caf ^ai owi cacar ^if«iC3a wraiffi 
wsn® ’Fca <iiat aca 5ca iS'aa swafawna JJFn 

(MB 355 I 31^151 ^ afa^g® «itc3'iai<si c^nciia 
^ai siwia FiawT^? a^ac® f^ca 3C^a faaiS 
^iSPRi ^nfawa arc?R 1 5ia*n ‘?!raa*iia f^taca «n 
c*FasiTa ®ia»fF? ’fsi na i 

c’Faffwia ^liji ^^TCcfa ®nfa»ia 

a?a aawa acai 1 erlacaa ewa arra fefa ca 
5n?<ifear Jiaaiia ^ 31 aitjpca® aaaii a"*if’F3 • 
9if9tc3a ailgsra® aaaa c^aa 

acsr 1 cJ^caa ^3ana«n 0 “laun- 

cheda thousand ships” 1 esafa aita^ac^a 
ca!*ad p m 5if*r3?aawa acai 34fa3^, 3i3af*5®i 
caai aia 1 a^ ^fa^faaai <a^ ^*aal aaFcaaia 
in*(R a^ ®iifa«Ta arcaa 1 ‘sinc^ici'Q, glp&wia caa, 
t^paai, jtww tfic® <511?^ 5a I C$1 cawia 

fa^tc*i ^a alf3 stai’i afcaa 1 

1658 e-aa ^wesra a^a aaa 1 

a^nat?® ®iit“!*ia ■siiag] « ^icia aiaia ’nc'^a 1 
f$fa ailjca® aaana si® 5wa 1 ®na '«i»bc^ 
faaa, 'lia TO®a aa®o caca c«i®T,--a'^«f g,?caw ^acs 
aiTOwa I «n5f*ra aca ’Fi^a siasa ^a tia ?icaaaisai 
a»c5ra eaiaiw (Amos Deltonville) iwf 

Jiaaii Fi-pic^ *paTai e ^liasfaawa Sic’trW} sncergi 
\ vac® 5«ca« 9ii*i$iaf 'saifsi*! «ica=F '^ar a^ra 
sta FKWwa a»caa ; ®na Jjtcaca (Louire) sfacawft 
5'S5i3 feewa ai I 

ai^gsca® 'sna b*g^ aa, aa^esr c^ia 51^1 ai^cs 
«na>c5i 3ia sfafac® aiwfia^ laafifi faff^ fa*2 awi ca 
aawai 5a, 3i-^ 5c^ ai^gsca® 1 silar w'a, dia 
®isf !fs1a I aal« 5it'«wa ^sf ail^ca® sflf^c® ^$a1 1 
1662 'f^CTa 19c*i swMwa pfi 59 1 
arfa^faawa is'taa awiaa® 5 a 1 smiewa ^laa 
5CW snaaa«i3ia ^icwa ajsinaawa 5t^i 5ic*a5 ai^ 1 





Sfef t^c?i : 'aw fefsOTii siJ?si[ 

fio «mg ®ii5i^ a«(si 

TOfecew I 'oiij jptijig aiw “>a^ 

«n?fl5^?s!5 (?i^ asRi era’tia anc^ 

“liL” i t'fifJi^’ricer fassRl Skc^a c'm’w 

efta^ fjica flKaa*ii5ffi ipsiwcna Wc’f 'sfisnwa 
anw^c] i fasn^Hai ^ faasi « ^sia si 6 rri ^«ii 
S cH^ arcac^^, «i «^csi ’if^sia fasiwa 
cusncffa caiiiif'B^, ?c« 5? i asc^o f«p 

iflJiHa Sassit^iai' aii«(ii 'siiSf'Q ata«i3 qa i 

fgs ?in?pj&ia (Clee Backstar, 1966) ^cfR 

sdcsifa’Pia '^T5T«i ®i<^aia-TaeRl >aa^ 

^®iiwat I 'oia^ aa^^ma 'lia^ aaca 

c^ian srfacTi aiTcaaieai (Dracaela masan- 

geana) 'nil Rca '^lafs afersiPP (Lie 
detector) acaa ai^i Entsrca •nic^a ^laiaa^a 
'5i^'^®a arm aara arcaLiR i 

vaarfaii asRi®! ( m ^ '^fsivs iiv siii^an *iiala^^fa'i 
Sfs? fiica aal^i wraia sf?H aat'^mca aca*f aracafJi i 
CT^ sil^cfiia swa ^aiaia anarj^ia 'oia afem^Fa 
^ccT^cSi®; wcia siw a^aceisi i »aar, 5 ^, l^...--- 
%aTa c5’«5i a!ca« wsi ?«1 an^s^ia m 
if sik^iTcar fecssi arara^,—“suafji ca ^icaatiia 
¥ac 5 ii 'sia awi mcia c^fi a6ai asnci fa*- ?” 

Ssa iawisi, “ 4 i. 'siwa ariceia eai 5111 '^iier 
rflpt rsTwa «3afcni a?ta «®i<p?ia -sbr i 
taaaca sinajafik wear ^in^caicSa kcar a-esRi 

kcaiJi I 'sna'G 45 takfi aa anaT&ia aqiaia mi'^jcaiiiar 
<fl’»Nca aa>fi i wm c^wf jpis 
> isnii®ica afeisfit^p tafev* kca 5 iaici 1 ic^ a^siia 
akcafaFc® aiiarj&ia ac®R pfr a^si ®a ai ^t^a 
< 5 na«ana sii^caa sps as^ aia arsikar- 

«ica^ mic’ia wca^ »iiar aac*ia ma ai 
5 ca aP51 

<fla acaa aaWi ®na'Q cawasara 1 ^jk^iaik^il cac^ 
aw^&ia 4ia 5 ^ uccar cat? i»iiaR 1 (fiaia 'S'!Ff5 
jffaa awi wF^esn armi 5 p? caca kcara 1 arI'5l«^ 


^c^iia siPH 5 C §1 aiicia siwj ii^fc'Ca-' caca ca^ia 

tapT«i k 5 i I ca nak kciT»RPn ^ca 

'SK’F^ cm’fca arRsffi arar® 1 jewa atai tfiaF^Ji 
aqqc^a kct*! ®i^aia 1 tflii^iOT ^icea awi tsarkw 
^■ap? taanra ^ta 1 k^a mi nigi «hi 
carS an^iafd ^c® masi ai 1 iiaia ®i‘aa mif6a aCT 
^snat acaa carai apiia kta air^^^ia <£im 

»fa 'fl’F af«f$ uccar cai® ancpiJi 1 cam ew 
mm %5?pia casria ’ik'siFF acia #1^ rftaa, tar^ rniam 
’^Rta c^ce kfiiwa mcna^ ^ c^tsr 1 aiFF^aa 
ac® cai#i awa m-aaia’l aciRi®ia mciwa afiti aifv 
mipa I ak'Q ^aaiw 'Spt faeicaa aicsf^ m^iaw 
arcats, a?s® c^i cai^ aa, ®5 q acq 5>ai cac® mca, mi 
®ia af®ca»fta af® 'S® ca«il aiigr^'nliT pi, ®ia 
af®ca»ila mk'^iaarc^ sagie^ ca feta c*rac® mca 1 
'fla^rcaa a$m miao a^ia 1 feiS^ifaa loar ariamaia 
raarfe cata i:ca c’lSTi a®nt?>Jt aiiarj^a S-aa ®Ta 
♦f?si ’sfeer caa a»aia 1 mm pi cana ®Tca «CCBf 
emts icm ca^ 1® aaamta* airaia 1 aiPF>&ia 
cacaf^ 3j®?f5 mi?Kaa ca iRPa ’awsai tofear 
cal m?c«ia| 5161 mcia acsf ‘aimsna' asc’F 55 ’lacma, 
hmi ?i!i ife afa cana aifaa ai® ca"ft akfeai cama 
®i'5t5i cal mi 2fea a®i aimil aai*i ^laca mram 

car I 5Fia>iiRi sres afaar a 

mjaiai ^11 jfea aiaca feca >«■<? ^ca c|t 5 cma 1 

araaaa acai caria^a afeiami cam c^isi m t 

mi2C^ kwa a^aia >a^aifea eim sikca cata, 
k®^a kae aai*^ a^ai ^can. c>ika« fliiicaa 
awi carR^a aktsai cam cfiK m 1 miar>^ as’cma 
anaaRia casR cmiar 1 c?»f kifna 

aca 'ffft aai ai?ai raa^ cam cm?T ca ca mica cacm 
miaaRia acai ijcm cacafec^f ^ca miaia ailca 
cakcB tafim 1 ^pk mciac*i mcia >i!| ar^iaj-af®! 
miamai aa fm ? 

•aaffea aams^ gk feca ![ic®a mifm mfeia sr"? 
maciR I ac 5 f arsp -akiaTcara ^ikc® ai®f 8 'ai cam c^m 1 
mciai ^k® mmia ffic® Setter® ica at? 1 <asR iv 


*'^t»ffmrii aiaai ’icaw, 24 aaa*t', 
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«R € 

«q'|fs 

a’n"! I kf(e}5 «fatq5 iflSFCSFl^ Bfk C^PR «0lflTO, 

♦nTaiwfjBiisi, •'ifnaro tm «i?n 

•It? 1 *flSlfl'3 C’lK 'SIW^ <35tWI snPJI »|IiKVIW!I 
(sperm cel)) ffRiw« sKjce^ jpca i 
fsicvRcv ijiJ® ^cag siwi toe siiceitrs Sc^iw^ 
8 wm ’ifac® c«r«ii *n 5 i *fl 5 ws or'^iwr srr 5 :a siJs^ Tit$ 


t 35 wi in nwH 

?iT«n?i uRfsna wsf jw.-jws «i5C*w *sfa c>«fioti 
nwi^ 5SC®i ^iiinn 'pn'si ?itw i 

niRsj&R 'oral «i<ih's sitn^i flitns 

neap pnn’q'ca f»ft5 ^i?!^ 4R>6 i apsipF 

c«r*i5iil f»rra careit® sinni • nif ntsf ?n? - 
f«i^? S^sT cpq? <51 ncs *Rii a?aT I 'fiSi fca s®?! ? 

®W« ’mM I 




igfsw*a 9 |*iPi.'t*d?iifw nnwi: 'g?»i<»c^s nT 5 *> 
Jifc* «Ri 4 '\?i *pit«i <avf$ ^?i vr>\ ®nt 5 1 
va^inan—nnniwa sums »n?i*i nfca ®iicn 

I nnn 'sra 'fi’v 

siT«n cncT ' 5 iJ« nww fncs nw nt? otSi « 

^ I «iawT?ii nen nnra, •jfsi’i'k <anrK 

t«Rn 5 <? snn ®iiis I c’nR ^wi snn ^6 t^-s 5 W ^^•*1 
I n?S|R fnWlPW ^ > 1*13 

' 5 n<s^^ «BR«n?i*na nefen, f^cn 
Scuifs® 5 ®^ i 

TOi¥fd ipflwimn? nncRi 

nra ai^srasi « nntKn aiislnsi 

a-*T]^ nnes I ' 5 iTC 55 si^i?s| »a’i'1»R 

C5W ^si, cnt3ic« eii’iei mIw, 'snu^ ®iR wm ora i 
’finaien, a-^-ansl-cvS ,h 51 ^ ca<?i m i c?nSi 
*i5S^ snfda '$5iifl 5Tai at? cnsi i srr’f w •« 
<avWn 'SL‘?cn t’lw •I'ait »fla <35* ^ i 

cn^fn^F nfiOT Ji’jcscw ®s<Rp?i 5 cac 5 1923 ^ca 
waitn I >11^ ?lsi’v"pi wfi «iw feline ^tafeiST, 

®iira 5 s’srcna «at niga snsj fncafnai 1 san’Fia fa^nca 
^anfl enfe ei«FTa n-afga nw 5 tata 1 madl nesf 
oir^n « njega wsr^in caiei snaRtv am ’^pcalnai 1 
®wc® naiKfi sas^a asafesi 1934 * 

fajita I 1883 «f^itn tt**ntnfaaia, 1775 «s* 
isincaw. 1908 feifnta, 1906 nm-SFwfnncasic®, 
1920 «(* eten, 1960 '^» tefsic®, 1962 >^8 laicn, 
1963 ^ , sjaiGaifsaia, 1966 ??R» mi 1968 >^8 

feiinlsic® "«?« ®a*asa 'gtnas'a ssaHiari nert? 
( 13 . 12 . 82 ) <fl^!«Ta*i ?fewpa ^ ^awtn aw tsn 
^ cen^ snai *it?ci I 


'gfsuRa wn ira: csn6is[fe®ita enm c?n® ^ cnev 
aia 503 c^ifg isnta ®r^ fn^i 

®R!a^si, asrra 'i&nn caiaiiKi < 5 ife ^ssbt, nisi, 
cnwiPFia liiaf agfa'sea? 1 ta^ aife ^ agla® ffain® 
®ia fa?va*i ^ca irai « vtin ^c® snasr mi tann'Q jiI 
'ua alta aica psi® 1 ^ei siiin;sii aste 5t® niaiia 
•ifnata ana^n ffsins ^sks i ^aa *fc 51 -Ttnata fal®H 
^cn *Pii 5 c«ia =3!^ ni ^iia>t’aa <aa'fu! aain 1 
'5RJ «a^ sraaitn asn 5a agfirn ®nta nsis nsncnagfci 
na (ataf ciacaa nesr 5® fe, c^m >aaf'sian® ^iFTac*! 
viivffn ®ic«ra fat^ ace® laa? ®iai lac^ ^siacaa cncar 
alBi atca ^ nca aic^ 1 *al nan a^ca 1 cn,fei.naa sra, 
laa *FC 5 f ?fjian 7 aa ^fee ^c®? aw sitn ’•can 1, 
sraaPTcar asn ?a Tl^eory of Continental 
Drift. 'sicHcv ntn vean win a’^® <3 nn^feia ntcaisf- 
“Sfw af^ ^ifiwa 5 a ®T5 ot ^fei’^'a at® aica 1 
'lit'ra nc® la^'sital f^nina a%® 'gfsj^'a aa i vaai?T<3 
’^Fa^fta «i®i®ca win •aicna ®asT mi^nnia Saraia gm-^lw 
new ca aitaa ^a 5a 'sia ^feianTaa sjW at® 
aicai 

’ffePFPaa ®iPa t ’gfnafc'aa a^ ®ac5fa , 
aa I <sit ®5ap aifw® f«»i gwia-P ®a?F, S 'sw ««.L,,. 
®a51 (feff 81) 1 snnsifeifta anen aw at? P ®jk», 
®iaaa S ®asr *aat nacaca L ®aan fafw ®air faisii v 
nnta acs tucn aai caa mi cn$ ®nnw awtvj c<bw, 
Fn^'aisica ^Tnaffaa ^anfeyasi aw ca'eai nea 1 
^?siw«wniw aar: ^wcaa, aiw ca ,®ac9fa 
®«a 5a .®i ^fewaaiaar, aca. at? 1 aaafftw-, 
mawn camw ^v*aaiav ai laaica' . ai^ ,a>.ia - 
5 C 3 II faanena feafsa ^ nw ?fewaaiav aiaa« 


•^tipna I iDm aann ait« aiaaiaia ajttatfataaa, at«?i 



: (tgfw Mi|«B-^h'a w horizontal 

coxQponfflit ^fitoograph, Oali^^ horizon* 
tal aeiamograph, Woo<d~Anderson Torsion 
seismograyh (fra * 2 ) ®!JNCTWI i 
eBRSB sjjsr ^ 4 ' ^ghnr^f 

siw *ftfe vm »r(to *(te’ vm, ■ 



fee I ! 'gfsi^C^ ®SSf 

JTgfsS cpgpWH ^ ^ I lil^ ’VIC^ C5ld 

c 5 i 6 «ra i zpw® 

PI W®H fsiSgsht WTsrra cif® T>i»ipnaw 

c«r:v bjwi ?n 5 f^c^«i *5111 a c^wra jwaie 

Pfidi^fS *fra*ii ?n?i I 

anwW?! s Pi’TO ^■»T 5 n»[’f ^ «ncv ^ic’f 
JiRsiWa ?isn ^9! siHsita snffia 



ai ^jnpii wsv^ spw ^<5 TO 

siPPihifa «n« 4 afe ^ International Seismo- 
logical Association-«ii W®? prwa ^wpfhn 
flWTO ^ hwB Wen ancenw i ♦cjr i 


20 

renlfjww: ^disffw Rossi 

^ Fofel PI cgi«?lf^®T9i »G!F? ^if.',, 

Rpssi-Forel ca*!l^»j ^»r 1 <41^ '^swe^S'; 

' 35 hR 5 iw «r“ifg 'Em ^ 55 I ^icR 'ghiw»Bi 
'^ferarcv A ewr F ?IS eic^f 'em vsn^ i ‘ ; 




en^JNv 

Rossi- 

Forel 

'^vp»w a?'f® 

F 


cvasisnB «if®® cencvai pra 
“TO, aa «Rn ara • 


«ff® 

afasn*! ^nc’ia c«v jiwri «»ft 1 



VilflCVT^ ffVCSfCV 

asn ^ 1 



ffiien. ^Rwi =i?ra snev 1 

E 

Hi 

wm 

c«icv >ipn*n ca^il 4 

fsjfe ai^s cBfC’i « wnw 

•P^ra ’incv 1 ^91 ®in**riTci® ^ 1 

D 

tm 

aif^^a c®:® m 1 

C 

^'s aa®! 

c®c® ^ 1 '* 

B 


'ghira vi6fff aa 1 

A 


cjwasi caev m 1 ®iwv ^ 
siif6a ®5mi 5C5 t sns.i 


fi3r¥«n «9prj5 s 'gfsi’FP’Rf 4R8I 

wsw m I 1883 Krakatoa onc'sia- 
f^ilW 5n®i *PDS! c*i ^ 5cafi5i 

®Rf fBfl ^5! <8ipi^ ^fi^IW 135 =j5 CP® 
iScSifiSef fsrfsn '5HCV ’VBlfw « v#! 

'gfsw'p’Ri *K5f ®iPi’F eisMRi ^ ^ l^jcafaet I 

^?»R5P*« t«lB51!???I ®nl^ ^ >CT 

fwnsfhll ®cj!*tc? Sll'JCT?? f^'5IC<l '^»PP»Rl 
CBOBl ?iw I 8MR ^f®sra W«R 

‘»f'3,"^i aiKfli Msh shra 

«icR?r '^of^ »it?prSJi cT^ 1 en*iiOT ▼nShp*! jtcsi 
m h?Bf ’sippif 5 CBre \ 'gfsm^ ont^i 
c4H BPBiPTK? ?n^ »fsc*Ri *n5C’^ eRsre ^t'^i 
cw«n «n 5 r BfBn«n5f§ *if^ jwbbt aOT<i trai pi»pi 
« ntv ®B[C9r tflPRi >a •mst csim *n« 1 tua ’wa*> 
vara f«ita tawpflai waraR, ^f*ivp*« vo ^ 


fViWFnWilW* 
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im ^ ti jai a 


•ffjww 8Rlf5« 55 I 2R1C55 ^KW5 '5lt® 

51815 f5JK-5^R?R*ft31 <5$ 51C551 58 • 88TBI8 

aOT*l CRSSCVfl VI« 5fta ®R^ 515 "8118 ’ll?! 

f?W ♦flBI *8 I 

^ 517 *ra 51 IC 91 fe«^, ^* 58 , £5155 e^ 5 feR 

WW5 *51^ «n55£*) ^Rf>85®l a51»1 518 I (fl5T?l «IC55r 
«n85I8 fCai5 ^C®f5 'o81 ifteS C5C5 818, 581 WWl 5C8 818 
« 81*118 BfOTS 8815 81 5C8 818 1 

«C8,88CK8 ^81:815! 88518 5i;8n '|f5^C"55 '5JIC5 
8111P1 51115 (A. N-86) 51C5 »fl8Pl$ 5nCT5 5f5518 >58 
C8C? 818 I J18 $58 fife ^ <5lC58f 'gfsPR:»58 *1;^ 
£5181 888 5C8C5 I 1C8 8fWlTC8 ^f5H?58 *T%B18 

few 5 OT «n8e Oipll 5C88*n8 aC8]55 I 

8FT8OT fe wf88K« 'gf585*5 5C« 5IE5 ? f8®S|^l 

*JM8 £8 85S TC5 ?f51*5 52® 5K8 ®1 
irafel £8518 8181 fefel VC5(S5 I <5^ £8518 8181 
«II81 n5Cl ^*5 8B18 8OT » a8151 jffi '|8f5 
88 I 188 8115 51651 cnw I 885168 515 Hiiualayan- 
Alpedo Belt.“>«8 5£81 f5519I5, 5181W1815, 515't8, 


[ 36i 5 8<, l8 ’R5II 

lC8raiT’l, infew ♦rtwwi^ « llPfS 5WPf*f «I8fe® I 
f8^f65 515 Circum Pacific Belt. <ii8 5C8i ww 

1I5R, «n815, a5iW5, 51818, f5$fl«Iir8, spBl, 

88^, £81*118 ai?fe •515 1 

aflWt^iUJW 815181 f825 £851 £5C5 £8 afe 88?!^ W 
5I?1 51?l '518C« (fl’irfd TO A, B 81 C 88C*RI '§f51*5 
5Ca 5118 I '218 5Gin A £H«fla 'gf51’5 5C? 7 858 5l?I 
tflifdi ' 

Vfll afell8 £11518 : '^TOf C5C1 $518 TO 
fawpflai f^ (11^ 5^ 8II51W8 '18 'fllSl '5881 f«fOT 
518055 51 I 'Ka '<^’5 C5i:i 81518 151 
8®!^®1 f502 58155' ta55 1 A 81 B £a«ft8 8r51 815 
froi'8151151 ^^*58 858 €)02!i:8^S^ 88 C5C? C8f8C8 
'31181 $f58 I C8 858 '?1C5 '5FSlf8'^ '?f58i’5 58 C851C5 
Hi, ^1$C81®, a^ 5181 2'28’t 81?1c® 8T8 

Htl $l58 I i£l^ 858 S[1C5 51^1 81?'l f55^f8 8'8C8T '21 

£H5502^ 8g®SI Hn $l58 58 1 88? £5l65Ii:6l <8156 

51^5 8f?fff£68 811^ 15^15 8^81 £802 51C8 I '81151 '?ai 810)? 
^88102 f8«15f81 '|f5^£H88fi’5*T^'518f50« 8^1 5285 I 


^ 21t5 Iig818f'l983 8!rf8 f85W5 5f880r8 8lf85 818188 «lf8C85C5 8!llfa faWR 
5f88i?r8 818185 48? 8'5152f8 61818 518 1983 C528r f5aiW 5128 fell® 

52825 ( 

818185 8®I 5W8 8lf81 6l«ri 25*00 ( *^f55 6lH ) 48? 811^85 8U5C88 48rTOft5 £88 6l81 
300-00 ( fe55® ) 6I5| I '2C8 £H5 811 8fe 4Hfeff25 *^16 858 8'51 5128^5 £8 £TO fef5 
4®H»ft5 200 00 ( 2^ 52 ) $IH fro ®ll«fl85 811 52® 518285 1 
8® 5818 '8n2885 52D8 spi aflfS 25 5881 I 

*8CSaS 185’ T3!8T8 ^“S 

f5-23, 8W1 vmv <16, 

lfeHll-700 006 8i<8 f8il15 5fa88 





1954 '0«J!« *iftisnc*Ri 

'T'TO <aif«fW*IR 'sqft® 55 I «fl '5|f«JCT*!P? f5«PR « 

^I55row HIVC>F? 

MKSA 35*1 ^raresi I »i«t®P5 mw 
fsnJra, '5c?ra ta’f^ fspcsnaw, ^isiras >a^ c^c^'s 
2RTC5?i 'BinWfaTfl I ®r9^ 1960 ^n^if 
if ’vfsiffi? vfl^m»i'asi '5rf«ic^*tp? 55pi«l®TW 

(System of International Unit) 35*1 
»'c?:c5J^ I jaw MKSA *f#o ®i^pwc«i 

Kmm 1 ®t 9 ® jrasns's -*11^5 35*1 i 

cn^fesjf (flw MKSA era's 

arsifw ifl5? 5i«^a^ ^rai ott??!® mm 1 

iflw jfd 5 ^?PF uow cfl?it ^ 5 n?ra to flfi® 
to ff!^ 5 C 5 C 5 I ‘a^ ai«fto 

s to ‘a’f STW »n?i«flr$ W'esi 5 C 5 n 1 


1 s|? 5 IRI‘il 


a4"4' 

aw 

fe? 


ton 

m 

®n 

f^esnsw 

kg 

aas 

each's 

s 

ani53 

wnTmmn 

a 

®m af® ®ifnnr <$iaai!n 

cwf«a 

k 

aton afnai‘i 

cam 

mol 

•ftaa aimn awsn 

wnwsn 

cd 


erra^ffw vtaffti c»rs5i ta ai«{Tsiv ta^vc^ 
5 iW 3 to CTSfn 5 Cffn 1 

faSra—eiTO 86 ' 55 Ji?«flif 5 f«i «4 
en^CTicSia CJK^ w vswi flcw cnesn 5?i, 
it ercstra '55si'-&rc^ 1,650, 763*73 -asp 

toi I 

t^fwnsw-eiRSi^v *??Hra ^5 <r iw f’TOnam 

«RBi awH «5i;v «iw fvcsnsjui 5C5r i tafS 2*20462 
*n®c«a J 1 CT »wp? I 


jpia—c®la ®PTO?i W«aw-113 a?nn^ 

5 ?^ < 5 if® ^.^ipra aw! 5 i«f 5 ii ®15 «pw ^itoc*ra ^ ca 
>ia5 9FK3 aia 9192, 631770 iicv lav 1 

eniWiara—♦ ri »^5 >isn= 5 raTe!, 8 fW« 5 ^f 
^sp^^ oijiHi to« ak^tc’F >a^ W 
CT 'QOT?i awj afe la’F^ 

2x10"’ 55 sWBfl vav 

eniHara 1 

c^8Tf®a—®cin5 fDf^*25'5Ta3®^?f siaaTBra 1/273*16 

'5I3C’F C^Bjto 551 55 I 

cam—eiTs^it®’)? ta^re^c?? *fto5 afasne*® ta’f^r i 
•012 f5FC8!i3w vtos (C-12) awj ct af?i*n*i a^ai^ 
ems mi >1*15 catfsre^ a^s’F ca afasn*> a»nc^a awi eno? 
®Tce cam 5CS! I oj*!, asai^, ensa, §cweN a^ 
catfere' (aw 5C« aiw i 

’PiTCSsn—arffiintsRi f^aic*?, 101 325 / a^f- 

fadra Pica, 8555555* c’TO 

cac^f S5J5 a?na?i ca «flaa anra aprsn ®ic^ ^iraw 
ii!>iE5««n 

2 at aTi!*ik<s 5 ?$ (a^^c^K aia s c»rs5i 

5imi I 

2 at sns*!) 

a ^'4 aw fe? 

asrseft?! C4ia ctifewa i rad 

aacew ctofe^ia J sr 

C 5 f®«ia-ca ceia 5 Rra c^m an niwrotfe jww 

fnf*i^ 5®na ca c^w Staw 4ci ^icv entoa nw i 
1 catoa=57*296‘’ 

ctofesw-cma earner mfm an nn 5 nc«fe nc«fn 
>pna c*PB*P 5 tt 4 enn^ 4 cn cn napFW, ®icv ctofenta 
nest I 

arsrfav aw ant si^nv aw to 

aw-an aw ant fe? 3 at 5nn*fto5 cf'eni i 


Hmp to 5 toei ft*Wt wtwn, ctofim, 4 f*nFmv 70 O 056 
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on «faoR 

3 ataia*?! 

[ 36 '®si a^, la aws 

oqmtv 

aw 

fe?f 

(flaw 

aw 


C'WWST 

a^f fsf$ia 

EH 

aWR. 

5 ®w 



aa fs^ 

m® 

f^, faea iaasn 

£® 1*6 

V ' 

aaa 

tac®na?a/aa fafiia 

kg/m’ 

' «Tw*wh aiaan 

C 5 i^/fs^>ia 

V/m 

apwaa 

51 ^ 

HZ 

ca?( 

« 5 *i 

a 

caa 

fadia/caw's 

m/s 

•tfWlT?®! 

facspja 

0 

catTaar caa 

caT'saia/cacar's 

rad/S 

aiaar^ 

c^pai® 

F 

aaa ai a*<R 

tadia/ail caw's 

m/S’ 

CBtaar sra 

'Gcaaia 

<i>b 

catfaa ^sa 

cafeaia/a«l caca's 

rad/S’ 

BBPPa 

C 5 ^fa 

H 

asT 

fa^Sa 

N 

C 5 tav unoRf aa '5 

efiasn 

T(«»b 

5T*f 

■aaawcT 

pa (N 






/ra’) 

cstw caraja snaeti 

wnf^aaia/lsi^ 

A/m 

af«»f|sT Jaws? 

»maw*T Caen'S 

pa/S 

a 1 *R SlTBia iFI5 

jgcaa 

Im 


a-jf fafira/cawa 

m’/S 

a^'aasmira iFic^a aaa 

®rrai 

1 


ta^/faSia 

N/m 

<iiaSf*i 

^/fssft carsifsa 

J/“K 

♦rt, «isra 

^ ' 

J 

anwl^af ®i’i 

^ 5 i/faf. aw-wad'sa 

J/kgK 

WI ®1 

«ai 6 

w 

rsi-a 

< 3 ai$/fa^ c^sifsa 

w/mK 


'sra ^«fl 




i. ^ f?5i 

•wwlt^>t ^'ssiii } fWwiwcsa c*w vca ^- 
garat a^we was a^caf^WJ^ i wn^'cva 

fawti ’«wj^ ?'Qai?f ^wag fcra f®^R c®f«® f^fiaic^a 
»ro 6 <aiiOTfi 's^fa ‘»f>Ti«{f!i?na it:aa*na ©aii i f^araiS 
caistcv f«aai f^’iica a?«i vaca w?^ uw ®iffiB5;iar facBr;! i 
^aia f5Btai5 <^5?^ vfl’afd arira sisnaw 
vac« facsFR. ai srfdar vaa< «it«ipsa ®aa ac«pS aaar 
fi?i aia aawR a«a aa i fcwaic^ faja ^ww ter, 
ata aa>ws3«rv ♦widfi’aaiia feaa cariar ®ia aw <« aswia 
JuiWR arai jJcaPiTca^ aiasa i Jiaa «nai«fw 
are# «iT® sfsica «iia« aiT^aa c^itfea cai^i swaiifSa 
apWR area dR'i fearai^ anawa aw c^ar t«ws 
ftpka 55*1 ateaa afa^la a»rT«f?a*nia ansfiaai?® 

vcaa»"■ aSatsw caic^a ^la afaa^a 
a*rw(^na *5^ ^’trsfl ’aftcafa ag aai«(f*n^ 
srtwia aiiaca afanres \ cai^l-^ ^tia airsaR 

itt ^*n»ni(fww aitiRa «mj "caiwar 

2 . anjfaar af*iwa ?«a a#af*it®a, ta^ -5 


vTSf* casfear arSa: (1777-1851) 1 aiS?} aiariaiai 
cawfe arairs caapil 1 aiScaa aiai fcwa aala aiaft 1 
aiS^i aaa 'ja^ C5ifi aiara ^aicaa aiplsm feai arra 
lapsai af«f®ai9BScaa wnf^faan « aaialTaana aia 
ai^al^ I gaVta faamcara, (magnetic flux) toana 
tia^ asa fst?!® 1 ai^a aiaisnai af®Bia faa^paa 
?isf rlia «aviaa,i ifw w^faar asaja aaw fefa 
fewa I 4 ri aaa aft aaa ^®aia < 1809 ) - ®aa 
ai^3« »aaf af %a aaalS fac® • aifei} 
at5R—“airfsf (flaa ▼iw a?^ aiB, «iacaf (iw$ acaapi 
aracs aat"!*' ' ' ■,''•>• '- ' 

3. Safata a®Nla cacaa faev st*% aifrsans 
^fganwa^^ai l^sjaia ^rtp c*^ caw m raaon 
^fiaia w ia ^ 1 -aiaait‘aja* 
aiaia ana’aaca gac? ekai^t '^‘ *f^%ffaiw 
sr$ ’PTC®!] ^ C1KRI ’naia cawaw agj^ 

■ #1 %T«ffat a« Ww wt' Ki« fit«f 

'an«4» I ' ^ aiRR Waw^'^* aag* 
caia ^aa*! faasiw aiaiai^® 1 ^law aTaM'fa>fiW 

j!!^ ir 












(sea 

unicorn) to asto to i 5?t 

5,<( to RI?V to C^lFpRI ?piW SI'S (?rsc® 
mu ?p!I to >ilRr&l ^SMRl ■'taSICRl 9WI f*f? I, 
'Siwa C5!e CfflW?! sra I »T^W?I R]fRW91 

jw (?i»ft (?r:^ isira vaij snfR^ttr? 

tini*!! f55f w tiiRffS to«6 mi 'siicf c>i| 
isiwj^ (1151 wrarwin ’fw, <ii3 Rfea r*«r« 

sn?r »ii I 



>a^ ' 5 fl-^S?R’T 4 ’c«ra s’^iRsjig to 
(ivory) rot ato® to i 'S’f (3^6 wm to 
^n:®R Ricsra csrao r|u*> ' cr ^Rsia ii^- 

Rw*iiin f*i?^OTicv I® a®"iRf rot s?cr rsrcsr I 

RWIOTR 'SRRifRR RIC6 vfl^ f*!? RIR^S^J^C®) I ?IT*fl a«isi 
'flf»f«?KRC«« ^RVSl oqRTK h? to, to fR^ST 
RRRli-W mi «il^ to'V <61!® <51^1 95 ROT SIR R^C®?? I 
jjR ‘Riiilsk’ ®NR 5flRffnic89 feafito 

(viking tribes) ^Swica 9sp®ifR rfrc®! i to 
*jwa a®i^9 5iP«i5niR«:® ®is o^FRfsraiJj (Dr. 
Wormius) srosi <flRr sj^jjjfRsjjft srsj asn*i RfC9 
WRIOTR PI aR SIWOT CSI^-5»5®I 

> 5 ^^ wa'ts aRFi 9 *^ 9 ?^: s^w ?nOTS 9 i 

(narwhale), ^ csncsn®R csiicrk^ 

(Monodon monoceros) i a^Ji sn^^sRi Jira- 
(3[ic9OT9 afssa BnRtai ri rot 'snn atw 

amifaR ai*ft 'strpsi i aiws ®n9Q ruwi 

tocRCRTR «n 5 n«?R^ 'flOT 9 illsnRfIR Rt RM'SRRWJ 


atR*i RTCR acR »a9i 5nf»F «aOT9 fat to p^ TOt 
asR ^to m I fRT'g «aRa crirh ripi pi ^r r6ri 

•S^siiD ^aR^RTR a'ac'^ sn^ra aT9*i aaRi I'IRWR m ^r 
!R99I R I 

RT9C?09!?n aiRlRRaS % C«OF ai® fsifilR a4® CW 
5R I <1|R (SIR? ajf SaCRR tSTRlOT JCSl R^ #1® 'TO I 
Rff^CRfR fC99 SFS C'^fSCR P^to 

aiRWR to cRt>? RTS I iiiMr® ara 5 crot to fsi^ 
aRg 9rRi 55® aroi I »fl| W '^if-^^toR fat to 
ai^RTOT af9f5® to I vAR^ RR« RI9C5ICROT9 <3^ 
20 CROT 25 faOTTai5SI9 R® I MM 9t to sffsf 
liiRt a^RR SaR Rwisff fe^ f«^ Riae (sro i tfWR rirj 
555!i >n5faR^ £?]§ m ai^'P ^®nfR i aaiRaas ^ri aiR 
af® RflJC® R^IS R11S51R OTR I 

®nR aRCB5R OIITOR fRRR ^ CR tARl *15*nii Pli* 

a?pBR 70 to CRC^ 84 to ^ ®WTtcaR f^sn^f®®? 
aiaCR CRIRTOTRl RfCR I lUSnRTR Rto 'RCRR ^R 
OTRl PIOT ai I Rto fR^RT® snaCR, Rlftpfi <3 51®aR 
SaaiacR mi SaiR ai^cRfRtRTR ^'r^^r®') 'si'bot tatRR 

RPl I 

>ilRl aiRTR*l®S ^9l CRW 59tTPFRl RRR I <11^ lARffi ROT 6 
CROT 60f$ a4« SBIRtroa CRRC® af-BRJ RIR I 'BJWR^ 
asw 'flRl ‘IIR^CRR ST® 59f® ^TOR fag fag R9f CR5R 
5815® ®19TR1OT I 

f®fsr, ?f®R a^f® ifiWR at, to ®Ri (HR'S R 15 ag[ 

5555 RltP • <fli^fTOIRI tflCRR 5TTO 5TTO fTO I 
<3R1 atjP STSlvflR sifcSR rTr to Wfa ^5119 I latRR 
TO 'SnR $R>CRI ^RftRl RfCR RT^l SRRCOTTOR 515F51 PI5® 
'flSjfRftsnRl Rlt*! '5OTTO I 

«i^ isnai^ e^fiR aacRi 'scRRf ®ri^ mm rbrstri rw 
(TO I f<F? S11R5TOTOR awi a«iat sia aic^ r-irr 
^ tot apr TOns (ROTR fa^iR rri 55 ^ 1 'A'sicr fa^iR 

591OT ®nR 5R5®1 'RCRR a®J’*ffR sipji^ •T19C5T5S91 HltM 
®(M «fBieP 8 f 5 r|f*f^s ^-g 5 CR TO < 


•30/10, (afaRifi driTB. ¥tot®i-70003i 



fesrtwratfiif^ 

srr« 5 i 


«n«T m m 70 Silent 
f^awJ a« 5 i sieftwc? f 5 isiiS! 5 ifef>KJ« (haemodia¬ 
lysis) atsm I <£9 1944 ^]]m 

®: csf. 511^^ c«fc ?9 Sag sifew 

Wfi I 

'STOffl WC 5?1 f‘ 5 Q 3 stS 

ws. I «n?f r m fiira 10*12 

i:j|.tsi. 3-4 ct.?s. i ac« 5 «flij 

WSFWa ^Ri] ’life I WSFi;?I?f l«F®t?l?l 5iW!T 

^ »lf?l5ifa® « 55 1 ctfi:??! *511^135 Bcftg 

<3 ^1 m c*n^«i »t 9 sj^rw wc??! 

9litC?I C9S »»» OT«91^ f^TiSfe ISRI^SI a 9 R 9:16? l 

TRICT *if«r Wa S19 ®t?C5t 

m <3 i|l 9 s aww spsn?!® m 

eim9 <49^ 95»^ flllW?[ C‘l«ll WPI I f9f«J5 

cais ae, £W?-?iCf?i Sas 
51*f,9OT*l^^®5 m], 9Cf 1^919 ^Stlfil ®I^«{ I 
mu siqw?l (?R ;59 5I6 f 4 ®fa^ 9 I®i! 9 >F ^-14 
aW 51 ^[519 9f8’ 3 ^T^tt 4 i 9 t 49 ^l 9 )a ' 3 '©al?r 

•c^f«s tf f’i’F, tstmf'ifjig 1 


a^I«f «9 ’jrrassc^ fesn®19M»Pl 9C8T I 

C9 5}sig cgivlt^j f9®fR9 '«I®]l99r 9n4 'TO 
C5na -aTg >19 C?ll?ftc^ 9lk?l 9WRI m f^WBRIl- 
fafi}CT9 acgi«?^ ?:»i 

f?csii®]gfef>i?:>i9 >isg csi^ftg (?T5: c9C9f ( 51 ® W91 aO 
Til ^‘WIWJ OTC 59 95 m 9 fCI 4 WffW 
5iw? ;>,ig vffgsifa® ’pgiwi 59 1 ?f!isi 
f«®j 95 oia?i >1^ :ic:a9 ranik 

PTC^9 f®®9 few 919 I 4^ >195! 49jf6 C9f“IP?a 

9191 'ifasila® ?9 I il’P 4^f$ SlSfaf’W 

5C® 599199®? ’Its C«R:^ ^9 «I‘&I 5^99 811C9I I 4^ *fai?l?l 

rtg 5 ?l 99 ?nEi ®i 9 ii 5 ® SMC® al® Ti'm. 

f®afg ®j?nfaf 5 iC 5 i 9 ac 9 i^ 5 i 591 
f 5 Wi®isifrif 5 i 5 i iqR^iar fef 9 i^>n I ® 9 snOT 9 4 ® 
«ial9 (?fi:«i9 >ii9ra«i sii^wg aw 49 919 9591 'j’ll 

•«P«g31HfJ I >i99fK3 f5i5^>]TaC9 4^ 99CT9 f6f»95iI9 
3g[919’?l W51 4 9!1§C«I CIW^ 9ia!9 C91’flw f9:il 

f6f9>'?>)T?J 53191 C9C® '59 I 4^ 9]iaf9 5)99^193 SWU’I «lpJ^ 

5|^tii9iJi ais 4 i 5IC;. aiK i 




‘ 9 sft 9 f 9 ®w af 99 W 9 SCfiCT 49 s ?6 eR?a 9 ^ 9 ®T? 519 i- 9 f ®19 9 PI’ 5 I 


9^91 1 

5i«pi;a9 Sahf® ai#?i i 

W: 

®is aiwratr siscstigl 

f999 i 

5f<TW fgf 49? W?! ? 

t 

'>ii:®is fa-23 9ifi mff? vf5f9rj®i-700006 

5|ira ? 

f95W 5§l 

®it9a 

; 391 sn^, 1983 


’? 65 if 59 

9,»39 f9SSR al9!II«f 





«nc 5 nR m% m siiRnteBt srceia aifsKRcsa cwgsi?! ejcsi ta^fg vm diCTOi 

’•fsi 5C5a? I s]sl^ t dtfg cv?[5r*ito w?! »ii; fRw*fC*» 

fWsi® ^ ^ct? fv j?T ^ 5 c^« 5 S 1 fr;ai’iijiT?i Jn, ^I’Q *n?i (afS 

I 5 i^<f 7 tfa®-p #5 ^<m ?i 3 !$ ?ic«i^ <0 1 * 


ama *53?® ?»IS[ ®RI ^ISr 5?WC^ SflfsT’F^ 

'siww ’If?!] am I c’Fia aw ai airaicsr fsf^sT arc® 
faaffjfiai '*rf® 5 S] m -<P!m, s,ai®s k*irc«ii^ a§f^ 
fafa® I jrc®iT aw ai aji?iKe?a ^^narcaa (flaf^i f«-]fff^ 
ama^a®! «nc5 1 si c-afaca cac?! arcaa ‘cai^' a[w 
m aia a^ca weai eiv^i «iKaf ai 1 is? ^cai §aT^i® 

asm aiac® 5a, ^wa o? 5 i® 5 ] ^a-aajHai «if®gfa a^ac^ ^af 
ai I aafiJ la^ afic^a f.?fa® 1 


to aafda af&^'t fra (circuit diagram) 
cacw laa wai ^af6i csn$i?[K amai ’pai Jisa 1 
a^ffSa f®^W *5i?«i caaa- 

1. 5f5|®*i : 5 caa 1 a^t «k*i (water level 

sensing circuit) 

2 . fiflia S^^iwaf a'tJft 'sitw 

(trigger circuit with alarm) 

3. fajw-ywaaw (power supply) 


-vftV 



Jifst® -aaiSia cc'TC®?! 


ancsnsi aifi 5 ami ecsra fawasltsji «if®?paCTa jffi 
aw® wi'oai arcai aasif$ cafasr ifij (visual). 
fa®’h]f6 ^i-ami (audio-visual) ' ^31 't4<9 m 
caa ^a ca<mm aja'gifg ®i (m ai si^isito 
<m, fiiw® ana? :?i, ’facera -aw ®i 
^ fafRi, ®i0 arca asfd cat^ \ aaf^a aa (.<nt^ 
a? ? 3 jaai ^cra. m acal sf^^a aia^a wSi fee 
wwsi am, am am efBT®b5m faca? ?wj atac® 5a 
ail 

•W; ^^ 3 /M- 3 , tl!fas -4 w {arS^itaf^. C'l); csiff*?'i^<r 


aifg 15 csi’^ aaaaia fap® (D. C.) raet 1 
awi-m’Emla ^E^m® uq| ciwfSa ‘nfaa'^ afai asa i laarca 
aii^ml am 5 m <5 aiai am, 'siiam •iiasfd BY 125 ®rcai® 0 
atcaa amaf (capacitor) aia^m arca fH. fa. 
(A. C. Mains) c<w« caS acaiBR sj® aaaai? 
5 )f^ amc® arcaa 1 acsiwiJita f^t^a ^awi-^jfaam ami 
^fS fjmfi® m • 

top,Pa'flat NiNa awe ’m»*rc?ia afroatif? 
aiai 5 -<:en'?i ®in^fa?nc!m» ai® 1 PiP* ai® 5 f 6 
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NjNj ♦n® »r;-»ioti 

Siwsh «nw I NiNa »(M«Fpi 5!TOwi 153 f»r*i«r 
m PiPb 5PI ifi^§ sifeK I 

«f?i *nv, ifl’vfg ijrcs ^ 5 »a«ii3i 

^ "»l»f 5f?I3 , P 1 P 2 I si*ft5 ^ 

jnsipw f^jK *ir 25 ^a swi wn 

f^jis 2Rif?® 5Pi I >fl?i siH 200//A ( 200 si^ 

'smHsra )-ii5 cwF «»ft 5t5i^, Ri ein*i^ 

(voltage drop) 2 c®tc^ a*ft ?!3 i *as Tj 
fiHfej&fltd ^ Di Wn’Ff^SJlRi^ ®1C51® 

(LED—Light Emitting Diode) ^api 1 

U 15 wfiBi "aiJOTlfS f*?S5*J (control board) a«[si 
’ 1 ‘n 5 W I 

wrest f’PSi asn^re ?n^, *pcsf W| acsl NjNa 
arewT^ve wi ■*!»{ ^5^1 5K®f Ta 

5ja Da LED-f$c¥ ^f5PI i Ta 
f 5 t*>RPF (emitter) 5 s 5 C«t? T, 

'gism (base) wi 1 *ksi «iif 6 'Q 
M ^p^sj® tgft^FBnij (Silllcon Con¬ 
trolled Rectifier—-SCRl-ffis spnfsre 

I c«i$-^nc«fre ’vci c^iw 

^ (trigger circuit>fecv. SCR-t^alfl^ 
501 «ci I snSsHNrica !S[f«- 5 itwc^ (audio alarm) 
^ (?TO 1 *1113 1 Da LED-?! sn»T sitoi « 
5 n®®Hi«ni 3 ?i fsits*! 3 ipS (control 

board) f^a*r 5 «PF® 5 i«ii ^p-bi 5 t?i 1 

fstaf >itcv® ^i-asm ®i5f$ wi'ssi 

f^aff^iisn >P3C8 1 wt f^w»i!35 553 * 51 - 

lf5l« *tt5f JR?? 51^ 5C5 *111?? I '5'*1!1 esreST 5BI 


[ 36^ *rt, 1*1 »I«B 

*if? wr fjiwPBi «oaBi c«ic*if *r*i 51 , ®i5Pff *f»reaf 
*tisips «ffv3, a«iPi Da « *0 Di LED gbi fsRre 
*n? 31 f^ ^Tt sn oisfK wr f!i?i»R 

fjRn^RSiJi aw *iiw& !fl 5 ^, ®HOT LED ^tsi wic^ 
sii*ppi I *Piw^, bift^ >wciiti ’irae LED 
^et ;?1| PIC®, ®15OT1 Wf fjrePR35 ®1T3I W*5I Ptesi 

8R3I1W1 1 iiw? c5i$^f®T «iron «“n ’ucsf f«re® • 
ciPira, *1®*^*] Da LED wtw. "^*pii3 
5itc*F® c®i 5?i«^, WT®®r ww c^icst® «f6 ^*i 1 

(3^ ^n, cnsRii ®Tfs[, af?i*n!i't SCR-<ii? ww 

fJl5S«l C?!^ I *1®^«I ill, Sj ffea ill 

*F?n <3t6 CiRt?^ *ntil I '5)33 ^SI®ST N, Ng 

are "»i*f *TOt sii*Pi*Pisf(ii, Si ^^5 i^ca® Jitc*?® 

*re ^ai *33 ill I *Fl!3f^. f5JW?r.sp® 3 *P1RI! CB13 

«flf?ca * 33 , S3 i3^::i Saw ia’»3?i 1 

®re^?, *iif6 ww f«ta^*iR*Fs aKssi «ii^? ^sistsia 
®3®i era'll, 2 I?ts aicn I Si 5i33«i 
‘on’ *iiiw, ifea m*F sfc'fei eiRJ '&f6c’P ‘off’ *p51 
^ I ®D]^?*ifii!n5i are^fer? sii?is c 
fefs®, *nP5 <3PRi sRtn i*i53a?ns[ 200 in§®-«iiTf'»33 
(200it'A) c«iCT 55 1 si5C5i^ 5si$ 3Si^5i 

5CT I 

a55itfics *3^5 ^353, a *P1^5sif5Sl >1531 

anOTlRI ^51 5C9H I 5^*1 af53C*f, aBiI^£»15il5 
af55^ >ii*FC5n5 >iw lai^ 535 ® 51 ;® arcs 1 
*isiec® 5155® W®J? ^C5i5s§fii5J (components) 
5'a5lkB fe3d5® 533 I <af®5 5151 '55'^ >13 
«»I 55:5*515 5n« >r'1H 55 i Wss ^ 51 

5ii5TW 5155135 ^W i 


«n 9 «^ 


a«t 

1) 252!f®5f 5li®W C^Pil 5I|[fiip « 51?|‘(ill ®1C5 
i®f5 **51 55 ? 

2) 51t911l5W Zm 5T’IT5t51 C515I5 ^a® 55 ? 

*fi>j 

5!tsi’5rei-64 

1) S55ll®¥ 5 iY® 5T#ip 5rt5 i®bt 5151 55 I 


<5^ 5lf®'afei 2^ a^5 55—(a) 5Tg*(i5 5lf® 
<55? (b) ^ni>I^«f 5Tf®, *IK® ®Il?t5, WsRIPl 
ergf® C5nii fji^ <0i>i <nw i >f5' 
cfca^ 5 i!®u^ >i’‘'j®f|ca 5itp «nw, 5fi5‘i 
®1 51 531 5lf®5 5WI i*F51IPI‘& 5ip iif515 
«nbl® 5C5 51C5 1 

2 ) g’w'to®, *ipn55 *n>i ® a*i9iiisi Wf5nc55 

>1515®15 S55lfWT 533 <5^1 ^ 5iaT5FnfS 

•51^51 I 1800 ’‘p&iw tuts af$%® 551 


[ ai^lsRi froiwR tifi^Rfunr pw 3 



w 


^ \ 

1 . ’filing c^»? 5 i 



D 

■ 

5 

■1 

i 

li 

—a 

p 

g 


■ 


■ 

@1 

SI 

s 

SI 

y 

■ 



ISS 

F” 

_ 

SI 



17 


■ 


■ 





s 

■ 


m 

a 

■ 



SI 

s 

IS 

s 


10 

■ 

m 

7 



s 

■ 

i 


■ 


8 

■ 

■ 

■ 


9 

i 


■ 


■ 


►S 

15 

■ 

IS 

s 


■ 

\c 

■ 


E 


s 

IS 

11 

1 

12 

■ 

Z 


Hi 


■ 

s 

s 

IS 

!■ 



3. ^f’lTO?! VSP«0 5KPFIW 

4. dfarsipp *iaRi lanf^^ 


5. ^ 

7. ^ UiRm «n?® 

8. C. G. S. a^?®C5 ^SfSRI 

10. efsn®*? Bnc^sRi f^Biisi 

12 . «▼ »fff 

14. f®. fo. f6-<na 

17. sifgsf 

18. «®Rf-*inRr <5tifJ5W?iv 

1 . *1391^1 C3fg^ ^l^-fsRlC’W ^*1? 

2. OT?f«8® C3 >IV5r 3f^ ^ 3® ^ ^C3 

4. CT Sk!?f3 OTC? arsi « ^ «IK3F 

«nC3rs3 

6. ®I1D!3 ?Rif®3 'snf^TO^f 

8 . afla?wi froni ®ia 3 m , 

9. 5^ «wai !^R, <ii3ravi3 cs^e? ^ 

11. «fe« 

13. m®3 PI 'BR»ff6 snfei ^1c5 «nw 

15. wm «nf3»rav 

16. jftaiOTilRI 3? [ 


jpiww *f?W 5 l 5 i^’«ni 3 a 3 nl«n® ^ ] 

*119. (m ^Fl»rfriii-7ooo74 


^srtCTR 

■W « f3«WCT aW3 CRI flR5Wia«l 43<: lIB-«fflTOT3 t3»TCR3 f^lfw t33PI >i?erPIWI 

'5W13 8PTOf3 *11^1313 ^ fflWR CW^CW ^91 3TP5 I 031 ^141OT3 43^ 

“TiW *113333 ^Sl’ks IbIW ‘iW »CT ISB 3I’3W[ ®1 *J3V ^’IW ^31 ^llsTO® »l»*pir 9n^ 
3531 5f3Ffw83il m 33PPrcs ®i “«Fi«?3wipi zi^im m « 


h-23, 3P1 3W?3' #$ 
M9mii-700 006 
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kaiw ’82’ c5C5iai^T«i ?5:^i»n«nra 
sfs® ti^ “f^’fasn?! ^K5ii?i f^sr^ {»(s 292 
1982 ) 55^to ?!U5^1 f^«5Pl 

BWfl«sp?<Ffi3Rr ?iw «ii^Ri «n'>i?iRi ^ 

<51 TOTC® WJ 5®lia i *IK«I ««l? '5rac®?l 

a’^5F5 asi® stcstw (1878- 

1926) ®iTO >i^aw 55^11 t«iawf«f«v a? 
‘?Mwh’ I ifil6 5^ ’«fr.’8 a«si a^Pil*!® 5:5 1926-1953 

<ii5? a? a5 5i^a*i€ ?5 i avi»i5f 

-•iJTVTvsi l5^fvfji?fni5 a*?i»Ri I sfff^a a«i*i ’«« 
^epftf^’c® 'anw Sfwf5®w ?555v wnern I 
<« 'fte m asn’i, »tCTn^’nt'r5fi-«if«, 


l«n en^Hfl '83 ^iwm lOdra ‘mm ®5Cr’ 55ft5 
f 5 «R al^wwa af^irai «nKrt ^ 89 ^ 

nto ^ I ♦rf^ww?! ®#5 ^*2 

^m\ arare 

affl^OTi ®#fl ^“S af«3to 

simwR ¥ci ^ al® swn 1 jtc 5 «r vbr i 5 ®iw 5 

apfi f«»fH>-®i* ^«W9 5S|*>. #8 5®J?pn??] Vi ><1?^ 

m I »l«l 5515 ’RI «H5J^ 5515 

5i»i»5Pi afff5OT5 *r*F <115 afs^fso® 


i^5ii?i5Ji, 5^1^ •a 5^1, «n<n5i ^nfw 5| 
^5II5R ^ I f5^^8 '»li?S ‘«P515f, 5i^ <3 *F®T’, tflC® 
' 511 C 5 ®i^»f, 5 ifink, ^sa, « sn’f'P, siJ^eii, a' 5 [ 5 W 
a'?f^ ^'®l 5 « ’p**!, *Rf 5 i a<$ 3 F 8 Py® w; 

sftai, 5^1, 31^1. ;i]Jiia«Fi5 w»il« 

f5i:5»it 5«®t <55^ f^55531 f55ra 5f api^l <51^16:11 
<3 m I »i»>p^«f 25B5lfjl5f 5f5® SWH 

3i*»f5 5C51I 51(511 <51515 5^355 tt5f555H 1555^ ’ll5'515J 
^1^5 I “??5!5S5R” 25 ^C'S aC®I5ff6 5rjJ5T, 5^ <3 55!:5i5 
^<nU5 l55t5 t5>l'r^5 5>51 5TO I 

5ff5fVl«l-25 

31^515 

SIWl 5 R ^C 5 aiil t^C 5 fJl 5 CC 551 -®! 3 jc 5 **[f 55 fl«l 
^ 5 SWaiD I 

• « * 

25w fl«^T5V83 ‘»icvsia ®5W’ 5sft5 l5ai!iaf55OT5 
35S5 al'6iSl-5lT5»'^ ^5lh<S ^ l aigtlpl Jl®l»|f«5 
^C 55 i at 55 W 5 apiiasi 3 «[->i®iaf '8 ®s e 5 « 52 [ i ^ 
f5f«H 5^1 f5®isi ’l?55W5 <3 inc® 5iftv«K5 

5185lt5<$ 5 ill 515 ’<$15 5C6^ 5,t« 5Sfl8 NrsI ^5W5 ■ 

at® «SIC5f*l SifRiri I 551OT5 S(? 1 J f?C®R 
515, f“l55Sf C515, f55J ^C5iai5«8,’Q ' 


<fTf «fft5C>nr 5rf wn iHit| 5 f^y ftt-23. ftwi ityf^i t», f1iwW.70oc»M<w«n»tt*w 
<W '•now, 37/7. Cl^nttlw W. 5l»If1«-7O0 0U9 ifev 4WW iffW« 
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1948 >it»r «jT5t^T n?:T5Ta=iT5tf 'st^tu nfi^fc'® 

•iTH «fT3*ii ■^f^i?itf «ir3=Tcw ‘®Ti? 'G f<55T^* “^fai^Ts «i^T"(i:^?r sit^tiw i 

if«5|i*JT ^:5»TT W&=i1 55l?9lT^m9 «^T»I I '»1^5|S1 '£t-«‘T*f^Jl 
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5jKj#r 


cfm^ sn^c^ra *f5ci, '5nui-»i5c?[ ^ aiw i 

*f?g « aiw?[ ’FRsagfsT =^51 

5T»f. 5}af*I® ^T5'«IWI £«It^ 
«t«j, ^PT!i»trTRi c^np^ fjiflf® T^i® 

aiui « 'SS5f “OWM, C»ft^E=[ <3 fiBWSt 5lf?r5 ?iTi??S 
JlWlf'fVI, ■?TC^ <31^^ ?ll!Sra f-«ITBia aw 

c^cS STBR a»is®i c»thi5«^ ^sfictra 

sn^ sjwi snafirv cfsi?! “f?i:?i3 

atswacv I 

CTa'Bic'SR aa aiaH® snsp^ fsi^gsr e aicsr 
?f'?CT _♦(£!?« I aKsira ^ns' ^rfaca 

cac? I wicufT, aiisn ai carif«rc55a ai^i «it^ aw 
caw I aw^ga, f*Ksr ai sn^ai®] Isnf'r aialctfa ^ri* 
ca'^w ®ii8f ana ara c?ai w aj I aira aJi? 

aiats caeicera cnef ci*^^ caim aw 1 

aica a?sf®3 aiisifasn an^ aw aw^-s • a^fsc® siaaisn 

?WI TOW w I <flt 5#iiai aiatJ»-?i?caf5s sn^ 
aiw« wac® *nc85 5111 snga a^«r iflasto w 

W-—®faaK® fa«ipw a® aiaaf®® 
arfsacv swi aac® awsj t 

anw Tasialai aT«sR5 1 tisn awf aiaica 
aifictfpw afasna aw aiow, ai^j^ ®i|-an§csa afasna 
^ *fTOT, sTasirai fea^HnsIt TOI, 5!ica85 Stsa f^i^csra 
aw ^t^are vw aic®?, cac^p an^i 

cai;? fjwa w wta aaraiaanna a?aii ^fa; ai«aia 
am « wa ?t«? I 

^ afacaa ^awa ^ acaw aiaiawi 1 

• »n«i atnar^i 


^laca atfaai. aifa-^i, aiaf'wi'Q c^aw'? 

caw sw® I S«a 5 ?alffT wa'^tac® ai^fsar <3 
siisitI^t aua^i'sara ^c«!a ^a«i «nf 3 ® e 
aiW^w 1 

af®caTOR snwa afacaa ^®i « ®w §j??wa 
fa?®R ffrc’ra asia«i antaiwi a^ai tos® i snffe^ 
awl^Pia TOi casiJi Sts? ai 6 c® aica w, c®??^ sn^® 
asjiac’F at'^l’yra ^ac® aica ?!) 1 sii^wa 

c?? <3 sicsw Sst® ?Sra I ®i| a*na«g ai?!®! atawcaa 
Sh?® aSiwi cac® ai® 1 

c?a f<i®ica?t ancn cc^iarjj^i aw 1 ^ 

snw aisiiaTtft ^tsj| f5?f ca«it 1 ®it aassfcsra ataai?« 
t^sT ®«it I aartaa^^a tasaawpa fesr aKijsf 1 ?tta, 
«nw, taar ai « 3 f®a >\Km aiw«P cw® as?® 1 fa=ig 
an*? ^aasit® ai;pTa ac? srtsia S’ta ^aa^aiRi 5ia 
ca® Kat® 1 JFCoT aaeisf3T ca^iie « am, fasr, 

®ai6 as® a?f® "gia^ <a« ?a® ®ifaar *p>iOTa oit'-sai® 
oRiaijfl ^t4c<F ^tac'^fi ataa® aw® 1 *F?caia afaaia 
aiigiwia ST-i ai>iwtaa>- >3T®a Saa t;?'®aatBT ^yw) 
awsfc^ia waica aw si«fifa a??? 5CB5 cna ca 461 
aiata^ te?i ®Tai <3 sfcaia silica caa 5® atttw 1 ait^J^iaar 
■e^wa acaiw awic^a ascer ast^-a®? ai aiat saa a^*ac»f 
taw aa® ai ®i®a a3?i^? •spa®) 5Tta® c^pa® 1 
fasaac^pcsa jssica «iia aaitaai ama 

va® w I jpccT aica ja « ai?st ®4 >ii®a 3 ^sw aSc^ 1 
®i^ «ii^ 'onaiwa sr cacas amaa ?ta ^its.® mm > 
Si^ ®a <3 SRai^»itq ca^aa a® ®taaE® swc®! 



40 


m « 

few tii$ 5 W w opni a^ 

•fiCT I sjw “f»tf5rv f?ic®i ♦»!«« • 

en*r*f «isi 35 R 1 V 5 RI ^ir»nw 

g i Pi W 4 5n?!W! ’F^’Pitar f*?U5 on^Ji 

?C^— 

1 ) tflWT’»T^ >P!S e??*I sn ’FW 

wn 3 ct^ 1 efs[ gT«n «ri^«nv 1 

®fsi 'SjgvD Ifl? 5 W—4l'»nw GITn*l vw 

<5ii>PT?r c«f<3^i 5wro •nni 1 »a«n!?it 
«tJ:ififn' 5 ?i 1 «ir<nOT «n>i « 

hire's ^rc?i m firw swi si^ic® 1 'flC's 

aiw Sfepni *f?w «iRr ’iwifl*i sifs^ 

■•TmcsRl TO] a’tf^ Vjica 5WSI 5C^ I snw 5** 

« onp^siv Jiicw ®p®w ’^snjs sfi^ I 

2) aw OT 5i«i '«n3T, ^ <^W5 sice cac? 

^ SIW £*n;® ^PlCl. CT^CBriPlf CRf^f^BlCT ’PSl 

acsiesi I uac® sn^, esie wta m *Rn wc® i 

sms esipw «tic5F?iTi3i$ (S^, cswis 'BH’Fusa 

esims i eBn*i?iU^ 'Bim^<3?ii 

®q»n?ft sFCBRi ai |5 Biiaicsn (sc« ♦ms 
vi5T=^ i?pi- 5 ?nft?i ^ ^CBT 'Em 5 a I lAPs sncsi 
S15, m fea <3 sFcsra 5if5*n fsi&a i 

3) smsa siwi 5*5csiBna vie «ra vai wavm i 
cviRCTP^ ifi^ a 3 c«ra vie arcsia siwi 51:3 OT«ai 

!W I VTS*! (flc^s aifjaa '^aasica cac? am i cwai 
caos, ^“Scamm vmrvifa i;vR aica sra aw ai ai 
aacBTo 5 C?r am I 'aiaia vie caa 5 ca 

cawra ca§ eiac® 5C 60 a^wa «m:a aim cvia aai 
5 a m I a*fta aiw ^^caisn Ma vai can® ♦nw uia? 

5 eai 1 t*$«i5ii ©cJs cacsi tiwaana efa 
ca"ft taa spJ 5 ca aicv m, vma R«fta ♦fJsr ♦«?? >ii^ vice 
aia 5 ® efa anam ®^a 5 ca 'Qci 1 iaaif anc^ smsa 
ai^a ai vcbbi apf® (scvaica a« sn 5C5f« aicavrca 
vw aica i 

4) ca am ai^ ai ®f«wa ma 5 a m isicaa tma 
aiaai uiaa^ ae vai aavia sicsa (au?«i aifroi^ fa^-g 
5taaicai ane aica csnfavi, caim an®, aiaa a^t®a 
swn '^a®ica £ia c^icac? 1 g^fsi®^ ’TO ai faca 
fat®Ri 'S^a i®fa 5 a ®m <3 sran faga 5C® k®ic5 i 
tflwa faca aiaai vac® 5 cei lacaa sicaa aww 1 '^scaa 
f»rcv a‘9Kac®a swa caeai aavia 1 

5) |e 5 ws aroviSi a« vai acaifsi 1 ‘fla eai 
^wai^v ?|8mi fac® 5W 1 <fla em acaca 


^ 36®a a4,2a >Kvn 

^p^ ca^ ®iifea cvfe caca 5*ice ai 1 viS sa^^aa 
anaaiaia awii ^ta® vai «favm 1 

6) acaeg vISarav «^a aiacicaa wsi v^-aw 

iia^ a| ♦n^la a?^i 5 ca aic^ t ®wa 

ansia acsr aatca ®wa ^ a^ro^ wiai ®icaa 
sieaa flasi®! a^ vea f’lro • '®caa arsica ♦lai’i 5waw 
ai 5 ca aica, vcbi af^t®a ®iaaic5iia S^ia ai^aeica aiiai® 
«naca 1 'ufaaca fasialcaa 'if*^ ca'imi ^fl’aa acawa 1 

7) e?Bf»(c«m M®a faev aiei« cvala aavicaa 

ca'&ai aavm 1 a*ft caev ami cvc$ snesre sicai 

kca faca faca ca5i aiiam a*fta ace caia vea weai 
cac® aiw I (flc® aaim ®r8a sja vac® aiai vma 
a^a emiaTcv aca aiaia aw®! aicsra awKS a<fta 
aica I ®nam aicsra ear uicaa vice« aia 5 m vai 
cac® aica 1 ami« aa\a aica eeai arnica sia\a 
®^caa aifSa ^a vea aica ’ 
caev siia awi ♦rica c®==i cac*ia aaist'aa'3 ' 

am?n*ft<3 ®’C'ra fagf-a caev a^i ♦nca i 

8) aiia^ am asma aieifav fe. !»f>gcaa caana 
ai^, viasicvs, afiaia, V5iif»ic"na stoi, faeiH gaa, 
caiaaimisi ca®, ♦rfa^ aisi ^®iifa ^ivi gcaie»i 1 •w® 
fvoara ><3 fia'^caa •la'fa 'Q sicmi afea 1 

9) vfia caiara ws ®aeT cmma<3 ^ ca®ica 
fasi caci? 5C51C5, ®ic® c»fcdl5l o t®cesi w^ei® 

aiaaicaa aa^ asa*» a^ aroapit « 

a^i^la^® Bcaia am 5c^ 1 ‘nl em e»i*f«f 

Jii^icaa facaa acaiea 1 eBiac«f fet^ia ca«^ afaaica 
«iisiaisft-ag'sf! 5 c«i fefacaa aw m angm sisiam eicv 1 
vDC® aj cBiicva v^aimw 5ca 1 aicaa csiiv ak 
v^aTOicaa efii *i 5 caa fa'oii“ftBi »ii 5a* ®i5cw 
»i5Cim csficva *i5caa v^m^icaa ^isia aSca m 1 

10) am ^smcaa vice fawdt « faasw-vafonr 
ais ai’ifaa'ia 5 c® ♦nca afa ^caa fvf igcaia-ijJaai 
vea ca< 3 in *na • '®v «Dvfd snsj^a faawa sTOm an^m* 
vcavffi aiacv aiai cac® ♦nca 1 aicaa ai^ awi 
faoia aiafav®! vea ®icaa a*i caev aia'ila $aivm 
^ vaia f|5 vice cai5 aw ai>a*^t 5C® ♦nca 1 srcaa 
apKai swan, casR-arfaa, aw 5 ta®m, ♦fwlw ecea, 
esicaesa, f»ic*na' 5®irfaa caivifaai <a^ aw 
vac® ♦nta 1 ai^eim caev cni?^ af®fS snga asntvi 
VIC 5 v*fl 1 vicel faces ♦rfaaicaa ?Ke ate faww 
aaiCBS af® ®m aifaa, acs®a®i a"ac4 swwi 
ca««is eei'Q ^ ®icas s^ c 4 ce ♦nw \ 
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«i?»w ^ 1% sn^^^csira vit? tjjaiciRi 

ijjjsr WPS ^ I wi'gia'^T?! ^ «F«n- 

^ c>nefi ®wi?r '$ipra ^iw c<tiw f«fp5 ^ i susp 
(Dv^j anr-vKflj^ OT^ ac«)^?6 Sf®? 

iWK 5W ^Rr '5l«fl9f I ^9 9^1 ?F9OT 

'519I« SII^W 9'^l I SnCt*! t9aR’t <3 f9®W- 
^^^91 'ilOT9 '5ireif9’F'Bl « 9fiifi^te9 W91 aiw 9g 51^ 

^IC^9 t«r<f 9r9C« ’fRRRI “I5C95 
nwwwrauwRi ST® t^'nfST ai>iw m ^in^fcsfa ^i9i ct 

3RC“r^ “f?C99 f9«si:(t <3 f9«T!^-^'^l3f9 CKV f^aW- 
5«:5«R CSfK^ 9rsi ^W9 wt >n^i 9^ V9K I 

11) a'C5l9 559*1519 SITO 9119 JjsiJBi 

5OTI 5I5l>iil I va9rj9C<F 951«^9f9 SOW^fta®! 'Q 

vi9f«re9f mmA Jisiana 9f«ii siw caw 'sm wt*t9 

m. snait^i C9C® area—aiW9 7/8 5i> Sw cac’if 

enrefi f^esf ^C99r 911:519 9C9i 99919 ®I5T 9W91 

9IW9 af« 959 V5I5T ^C9 «1IC69 C9ri9 59 

91 99? 91]^ f55iii;9 ®]W9 ^lE'Sa ^5 35'® 319 I 

C999-C5i^9, 9I9Bri, f»ial9 I'Sllf'f I 

12) SfK99 9S^9C09 ^3 C9®919 993931 

3'993P3C’9 lilfaca «ir»IC3 5C9 I 5isnw->lC5®9 f#f 
91^«F f9C9 ^?’?1 S«f9 9r91 C9C® 31C9 1 f 51- 
9rCB1C«RI C5C51C9C9W9 'fit en^lC^I ma? f®C>ffl9 

919?$e$ >|W9 CSCeTCfiCaWa 5191 ® ^9C99 9?!^ 9r9f3l9r 
99IIC9I ®I5I 59 I »incaj9 ^iprg a»i?3iiiia 


4i 

<*9? 9TC519 ^5 f5511C9 599191 '51^ 5ii5i9I« CfOai 

caps 31C91 acHCSFa 5iD9i'Q tanfatfiisTcaa aal^ic® 
(fit a?iOT caw taps 31C991 C5ii5i« an9f*9jv a^aps 
5C9 I aiataar cac^ taafaairsrraa 3=^« 

aawt sfta ai ^jj^iaancaa *199 tag tawa ^ lat ais? 

aiW t9C® 31E99 I 

13) aiJicapsa aiatca 'saa <a9f 5 ??^ 91^9 aia 
VIC 5 sncaa Sl 3 s 391 , 915 , t®a, aiala t3“3i5i® sai 
t®5ita ta^fita® tafe arac^ ?« 1 cJiaia caw 

ai95119‘tC9r vut t^taa tafpl taps aw 1 3*805*9 9^0 

ifi^i feaa aiarca aaca c^ a^s Sia^ia fefaa tats 

99ISI 49? ataaiat ai 619*19 t^taa t^aai 1 'sa ^i 
a'so's ^999^9* '^casi aiasii araps 3K99 i tsa 

cac’? c9 ®n9 5C9 5*161 m s^ac .a tat®^ S9*i.'3 asa 

^91 caps 30 I 

<fit a’Wl 39''3 ^3193 <3 3tg5iai919 @91 SI1W9 9f 
Colas’ 1^15,^ 5C^q I atvji^g 3‘BT.9'S atf 'fit '9n9*f 

C9C9 5C5I9 ST^PET 5JE99 91^99 W®T9 5C9 91 ifia? 

'509 snao i6fi® 5C9 i sncaa aisjcaa 9*ic@9 ■aisTa ^a 
5Pfl 35B19 aiJJiaa ^@9 '«*^'19 5C9 91, 9399 309 

sn^ 513 *5119 3?9t9r 9^9 9*953 519 91 I 

C«f335519 S15iac®a '^6919 9^15113 3f*st6 C939I*ft(W 
*$09 «irat99f<4l, 5I'S*1, Pf3C3a '8 9*i5f94l t?C9 9^5196 

®C 9 taps 519—« 1 ^C® 5C9 *Kil9 3?*®! 91 taO ^TWa 

®1P!9 @95 ©^51 staai^s I I 


3tiW9 '•aw^a 


f^firf^Ta a^co «rti5 ^srtcaaa 

t9«19161i^ 5E®ia9ia 95 @9*11919599 SOI 91?»ll @1919 fiWO t9®n9C5$ai 5i‘B09 

©p»fP9i 1948 93^9 fawia 31999 ^39 909 tfia? wata as^ta fasia 3t99PT9 aita^ 5.93 'b 

‘«R c taaia’ taatsfs avita® ^co^ i 

59919*1 sn^aa aai cacaf aiai^la f5ieai9 ^ ^aca isiPfaw tasna-sia^ vait 3t99Pf9 
'fiafsiia ^aFi i 'fit erto ©3afe 5919 @9it 9i?®ii9 aana fsi, 9fCBi@ 'Q '®ia « ta^w’ 

3ta*vi c^ OT®9it «n5i!^ ®jfjj®5i 93 fer I asia ® taw 3tBa‘i9 aiaiaa sn:s^ 'fia? 5is- 
@itflw9 ©3C9iat tassoa tat^ t\ faaca a^^cawi^ aaarita 3t9C9t*f® ^ca aicaf 1 'a*9i#s 
taipma taaiata 99*159 sna-gia^ 3P9i 59*1*3^1*4^3*5 tasicaa aiai faani 'sionsai swita® ^ 
•fiw I 3tii9fit6 99951 £gf«?tg 9159 ® tiB-sialpfa ©3i:9iat awr ^naipra tana 1 

*59391599 f3vi atsiiso' w «taw 3ta9T9 3BW ca«ft'§5 (aifa’F 6m 30*00 
di¥i) aRa asfli tasia 3t99Pr9 ©wi *9909 *ra[pii *6 »R[C9ita^ *rot airaai *5i®5« 
<89at4B^r 

*rt5it69 

asfta taw 3t999 



tsm 


®tlU5 SfC^en* 


2ifsT5 aT?iis «nfsi »rf?i^wa ’if'toc'ni 

?ss®a5l 5rWl^ «lisnc*f ‘«n5I^ JK'ilSPlW ^ ’St® ®1’ 
di^p? ^5^15 I ®nsn<iii »??« 5f5ig c*isiji f<c«i^ 
?i^®i cf<3aia c^ca 'sifsi 
HCR I ®iTSiia siio ^-saia c^l'Si’w 55 f^, 

'e*a >K5f cai^nwi^t ’^aRKs c^h 'snsna 'S'W i 
aits^f^'sica ■et'P 'snfst ■»iTfa i ®n5i^*p 
^a c«ic<F cfc'ai^, <*‘5 a^®i i “snsiia ^caa^^ri 

«*a a>it5 afcaK, -©‘a gsicn ^ci^K- 

wa ^iDS «*a ^<n i 'siisiia >iraw '5if«®5ra 
^•^ca- ^ca BiiBT^cv 011 eta fac“i5 f*| 
awi 5isa m 1 «iwia apii taacaa Wtcst^ ®nfsi '6'c’f 
m ewicai 1 

aiwia afiia faaa ^c® 2aaifi^«>' ^tca^qi 1 ®ca 
«jif5 f^ca fafsH taa 'srac® f=5 fa^ ^icaa'ii 

5rar5 ®) fees '5iiceii5Jn a?aa 1 a^aa 

>^wfaaf®Tca ©lac® Jaaitaar ^ficaaaia ^naps!), « 
>iJPina 5jawH f«ca 1 aa^icaa «»ft ^iifa 

®iac» iaaifi^ar ucaaaia ^cst 55 «iit5 (iia? fa«r aaaa 
aiaa W«« faiita'fiisia, ^^caaiwia, T«i"^>i^“gi, siaaial 
«j^»w ia®ifa^ 5|faf®jaf ei?iaia c^fcaf?« 

« 'stcaaai 'snaia c^«fi 1 ^asiifRar «i:aa«ii 
ta «iifsi >1501 ^caf« >aa? ®iisna >J5^5\fa 
5iC5f ^sncstieai ’fcaf? 1 ^ >!a c«c« 5 ®nfsi 

f^l t>iaiTc® «nfsi 'sn^Ma 

faaira^tei^ aiat? 1 

®i5c® ^asifj^ar flcaaaia >ii^ >r*ip^ «nsna fws 
«fnan»ra ewiaia «iif5 «(f®^sia 

van afei I ^vCTa tnaev «iisiai vtejvi®! fa^fairnirw 
faaw vearce m m «i^«rw vfa i '^'ri«ffa»rna f®jj 
faaies\ taawl ®aR fa«T5 votcs? «mii*|! 5 « aKa5«ii 
vaw^ I «n5i<i a^ a«^aH <3 evsiw taww, vM 


>ii?i fi^^gia ^*fial?a®iw « «ii5i<i f^a ca®iafa«fns 
'»icaa«fi ’ffasTSfiRi vhis^ i aiispf a^ja caia:? 
’aaiatfafiia fBSiaiaia ^av ^c’ta veaw, 

>11513 ®T*rtg ang^ifi ceiit®faaiia siafl a*[fiS «nfaMaa 
aw >1515®, aiiBi^ faesa ca®iataffna ftcaaai 
>i 5 vi 6 tla fawwa ■nwaai^iicaa >is' 55 it ®)a«n?i aw 
al? 5 ® I '{i*cfa ^caa«iia 51a caiana 5® f*ff 1 ®aw 
aireiwa 5a fv?g faw«ii?i® taisi^ai fa®R 

vwce ca af®i fiTc®a iM >ia af iia 'Otaa ca 
aiv® ®ic 4 | caian ca® ^‘caa ^caaaia sitji v® ®*g 1 
ca^ a^ca aat^it^siia gTcwa faca Ta^® acaania <s*ai 
^fl»n® vaesq I tfl®?gsaia ‘afialatrii 5^ vaia eiii 

^^® 4 lt^la rga 5 r.ais 1 ca®'iafa'fii « Iwvgfriai 
5 Sia e:^) *avf$ tasi^f 551 i^j:m iia? cvsn^faesipia 
-sicaaaia eai ‘svtfi aiaia aa®;? 5 cat 5 1 cjiI Jiaia 
^icaaaia anfviv 7 i^ 5 T®i qi aivw'Q anaiwa ha 

fa-sm hsr ca fa^a ?icaaai vta facea eai « cawa 
eaj hg ai«ai >isa 1 ansi^tfa ^icaaaia >nvBnt fe«T 
‘111 fa'Srcaa ^ vraa 1 

ane fB«t aa>ia aca aiiha a“icv cqot anaai caafs 
ca witn^ai 5W cflc^a 1 -a^wa aa^i cvia 
airert fasna ajtarce cal 1 tasR caia faaR ^tcaaeva 
aia auaai vac® atfa ai ^la ^icaaawf v?nvsr aarasica 
«n^$ I ca aa srf®iR ansi^ai vcafgcsR ca^st 
<5ii*Tca ai? ccacsE acaaaia avsf 5C5C«? fvjg ca 
faaca awiacaa aca ac«f51 acaaaia eai ^ «Jiaa 
«RRva5e5!®ii aavRfttaf®J5 atgaR a?>8 acaaaia 
»ai ' 5 W‘ tafacam vea 1 ■a'Bicaa aacv veav 5ieia 
^ivi >RSi 5 vai aaaii fier 1 a^aica veav ei^ gjvi 
!5iifR •n'oai vfia a# 1 w acaaai 5»? ai 
5cac5 ®i anaai ceia ww aaic® ♦nfa ai 1 4v«n aiai 
®>iac®a *ica^ acawii daaifav atcaaaia awcena 


♦4^ ciirafaifl’# 'tsiaf«^*i 'fiav “«tsirt ac®’»ata a»| "jrfrva^i’ 
••taWS^s V 4 cilia fiiww vitti tcnilr^i, ftwta vrnw, f^ivRrt- 700 oo 9 
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c»H ^ ®fin BfiJii cfljsr 

t^s^i «« ®i!ii 'S'? A\ 'mx.^ awwi ’fc?! sis|oti cto 
acswR 55isia^ 5cs^i 

«ll ^fifl «9Bf^i»H[ ^catsW^, «f»fi3f 

'31SCSS CSFR fjjant jjsisiic!?a c’pr ®nt^9Ri «?c5t 

ajismj ^H1 I 

’fto f?5! «ii ©favits « nsit?i?R?ii w 

a^f^f^vii wc’? oK^ sia-sif® i 

wwa acswjfla siisisft 

<3 f"ra siiic® 'awe?, f«F^ la^en ^eii *nii sn <ii| 
^sia-nf^ *f5j i 'sn*rRi fjic^ 

c«ic«F f«rca ®ii5iTa akwra ’vse® i 

'snsRii ?ia fi^iSR ®«iJi ^si'in ^iwa 

^1 f55{—eafss'Q fefa ^ac® 5C5f e«i ^raaif® 
<3 

5C®1 I 

5j^ 'siac® 5S I asK®^ catsQ f*tc'^ RRiiwa 
5C5K £5 r|, vfll ssT® ®ia®ls fa»iJfloia 
’fca^*!!? 5FSI ^sfi ?na ^\ i cat®3 i®^aa 
£^Hbi ai cifssa 'aRTwa 

Ssifa® fsi I tactfc*! 5j£<g«ira ipw £a^®Q c®^aa 
^c^hsT Rwar ^csis I ®naiwa 

’icaa'ii 'ufaacs ^sfa^ 5a as^ Rwai ®nara ®iT*ita 
fr^icaF «t®<3a ^c’»{ic?i*6 « feoi^ji tacf*! c<ii!:«p 'snsi'fH'l 
ai fa(?R;»fa area 'fluc'fi 

(F^i asaf? I 

Riaai OT’«if« « 91® fa*i a'^^ica wi$i#®Ka >»a 
f*icr^ RRai faw-i csjcar a5.t«faaii Riawt asca sjsa 
fljtvf ^cifs I m mm RRiOTa fat«H 
aacaa ®ica«5 acam^ita ^iTsisitt 'flaa cac*! ^®ta 5c«a • 
anRai fsi^^spaia aieaia ai ?fesi ^aa? ai^ia a® ®«® 
« anfii'JBftc® fafi^ i ^aa*ai aai aia 
ai«fafsH cacaa iawfaar ^iia^cns jpcef f^«j5 fairaa 
aitaafllc® ca ataa'S^i 51 ^, (?i$ aac^ia c^ia catfaa^ 
»roawa ^c® aiafa 1 snaiwa Ria'Q' cvr 
R q^taaf ^pac® aw ?aw»i wca^ aiifa^tatfaaii ^is^wi 
aiWBl vac® aa \ 'mai cvw fstfaiv vita^jaT aisR’l 
viaJa aw rwri vwi caa • Riai®5f^c® Riaicwa 
faana « fat'a ©sf® aw's Rifa asra iaasifav ataaaia 
vwai >w®t 5^ fa I RRai cvia caltaiv »i«aTfa 
vfa fa, tvR ^aa ®<ij ^i6a vfa ai cvw ^®a 
VTfii9FBtfaaii ^aa via ia i ifi»i aaacaa »iat®B 
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9ttaa«n 'siiai^ ag,. aiai. aiaa Ji’caa arcafasia va«i 
avet aa ia j 

aij <31:^ eva Rwpra iawiav 9ttaa«n spw ac«5 
aj vfla^ ava? at® aw fv vac® aca ? ^ c^c® ?w 
iasaicaa f®af6 iav, ®if?v, ®«fW3 aj ■aa'ivi^v <3 
05 i«ia®wcv RiEfmsica oa’ac® aca 1 , aaca vjwisai 
vai ajv ®ii^v ia®H 1 iaw « ’jfspjic® caaa aifi®v 
adai a^ fasn^t ^aHia aiaiw ®ii?Ta viavia*) Jj^a^aisi 
viiavia vcaa 1 <a$ ^ja^ifsicv aivis vea ®n^v 
iasiiai Ste^a sjcaa aaia vcaa aia f®fsc® aafvia 
5^flg.fsTa aiian »ai aia (aa? vaa's vaa« jjsa cana 
a^i v[!a?® aa 1 'fivifi Saiaaa £a«ai aiv—^®f$csa 
aw sn^a aiasa agvjcsia 1 ®i®c®a e 

aia*aiav a">ic4 iaca »faHi vea ^siia, RiRi^aia 
« vnaic® a 5 [a iaesratai v^-^ier ^0 Riiava vcaa 1 
aji^ocaer ( 11 ^ aia® vea 'saffd asiac 

vcaa ai caev «(V caa ca®iafaan 1 airai^ca^ 

®^ caev faaii® vcaa ca ®i®® <3 gaeva asrevs 
»iiaa®a»Aff[ sfgs aaia caev ®«c5fa a® li^ca ^ 1 
®ric®iiv-®asf ®i^B6;a«^'ia ®ac5f?^ ^vi^ iac«ia \ 
Riceiicv «iisiai 5fa aiarcai aac^ wac® -aifa iv^ 
®ii?s5?av‘ia ®a5fcv ^q^a vaia cvia feiaa ai snvia, 
afi®c® liia oifsa aivi 5 k^« siisiai 4i^ ®asfcv viac® 
alia ia 1 aii5i<3cacaia ®ii^v ijcaaaia ®i%a5;a<p1a 
®asf aai ’fc?, jja? 5 ic^a »faivia »aa ®iiga aaiia® 
5 a I caiaa « cviai‘&R ^wvScaa ®aaf 
®Ti?® -aiaa?^ ans « anc»ji'vv®ia ®? ^wififiaana 
•aaia vaivi6 Scsacaiaj ®if?v vniawa 1 

®?i^v faancaa aiawi (?f»f-ia®a aa 1 «fv, caia, 
Ri^aj^a, a^, ent'®] asa iasiatai ca cvia cac*i^ 
< 5 va 5 a vea ^tfa Riiavia vac® 9 tiac®a 1 «*caa 
aivwia «ai acawa hsr aafvisiai vanaw a"«ic=^ 
aaiv via e “TF^JHalcaa ®ii^v vriaviaui®T 
»(ia^«f aiaai 1 iasncaa aa-aiavTa <s\^ aa vsiivsi 
av]i«i® ^ taas iaaiiaiai ^naifaa awica *i§’*fcaa acsf 
camai^t vea aspw^iai viac® aicaa 1 91® i®a a»icv 
' 5 RICS ca iaapdai viv vcac?a toi ®ii^v ia^icaa 

•HinUfB 5WTO WH hOT<l fW SI I ®1« 

ca a^va^l^ cvia aicaa aniavra 5 a ia ®ia vma 
®«B ai®®!*!^^ iaasiaiai^ ®if?v iaaica aw 9icaaai 
vac® mcaa-i ansnora g'Siai ca ansi^ caicaa aev 
'jvstia afsvwa cvia iawi^li ‘aaaca siac® 9icaaai 
vcaa ia 1 aiai ’jiaa'ica^ ^ anaa iaaiiaf va vva?^ 


vnev tawiiav 9fCTiraf 



I »f<fisff!wn9 ’=isia 'snsrt eawa a® 

f*iai^ 5iWJi ^t'S «i°^ i f*t«iw '5Ht®3 acwn 

Jw^sT ![C9r issif?? c’pw i*sai[*i 

^FTOS 5W I (il3 Jisn'ns^ I 

. ^a-<p5n (Sfii*!! w 

^ atiiTprc*!?? 

fll «llt*P I 3115Iif«V « $ie|?lfe’V CT C^H 8Bf 
wifliQ af3«i5i"p|R t«i^i5ii® «.ata ^jwfsrv 

1K^?1*1I?1 ®JPira ^iWia «I1<P1 J W'toH OTP*BI 

»ra-*ffii^iii a^if*t« aM^*!Bi ?p5tpf®i "WW 

«iw • C'R*! ® f^C*I f^awtORl 
C^'fl'l *0 '5F15R1 t^5lpfte*RI *1CT 
CTTMipiia 5i'*n?i 515^ «ii^ »r5^w < 

at^raara Sbb ^si®i>rp|H a'l^roa'Q 
acsw?? I ^^C5(s Pi*ft acsreR 

''ii'fl^i®! I « ciweiTasifiv 

f»Rll*J WC^ '?l*ftf|®I af^®13 ^*f'5T?lIC®3 f^C^WelC*} 

'anwv I ac4^«naPSR <5nsi5n^ifiv®i 

▼lOT ?R^?i PI CT'*n ^nc«5 

®TCV MW ^1 *f?p?w • 1‘^w‘tcv 'Inf apw*n?i 

>1131 « 9R;359®n?I fllTORf ^513 *l,*f 

^srsi l '5««n ^31 WW WI3R3*1 

3nsni?r?i wot« jjsi^rsw ffwsi csiw ’w®? ^3wpft3 

(WWl Wl«ai 3IM I 

,(11313 ®iic®n5iii ^ 3iv (ssfiaa 3i 
t^npi31 (fl^ f3«npi "Bninwa csiltwaf sw'th *3 «n3T3 
3rT««l af®®W3 t3®w‘t3 CI®W 33 • ‘WS'N^V ’PW 
?K33*I1 3^313 33 f3®13’l «IWIW3 PCT 'WC53 I dCRW 
(£l«npl ’IPl'ffH®!!® 31 asacwe f3OTW 'BIPIV C3*fl 3^FBT 
53 I 311313 SC3 53 31313 C3 f3®lpl 313C33 

am ®il3 PF13 333TC33 311^3313 ^ t3 313 ^ 3'Rm 
31131553 fWC^ f3H313 I t3®IC33 a<l3fC3 j3Wlf3V 
♦Hftfl?! 3IWlf3 3W513 53 35^ 335*13 I ^131533 

3 ti^B 5 J| 3 »\a ^3®1«F*I533 'ant3»li33 *131 313513 553^5®! 
>^310 $ 351 ^ 3 ^ C 3 ®f, 31313 313 « 9niW'8sK.Mll*tfil3 I 3133 
3J3513 3r5af5C9I3 313133 C"»IGl:;ifsnJBI «C«fl31C®n 

«lI 5 Bna S 33 1 C3 95 a 31311^1 555*13 3® 3135® (*^33 
3IWlt® BPa? *531 « 3I35I3 5in 3S3 ffW I f*5 WitfHW 
3(35® 553 (113^ *3^1^ ^FW^FeT ’*ff31331 W135®1 

n3Hlsl,Sf3f t35SRl 53 C3W 55551^ ’WW ^ 
'>113533 I 

3Rat33r ^si a!fi?35Il « 3lf*lC^3 ^^33 
3*5*5 l!aftlHC*5?S^ j3«lt3V 11C33<11 i«33 *rtl5I 5^5555 


53 ^ ^ 3IWlf® 313513 31 ^ WSl^FW 3>W 5«W 
383 33 I 3^ 53 33 ♦f?ft3FI ^31 3TB 53^33 WtIHRS 
3WT 3Fp3 ^131 553 5355 I (^33 53 33 35313 5JB 
33H15«K^ &1313 56*Sl VSI 53 53^ 33 3^31 f35il 
WSHi 3*35® 55W #5 S«63I533 3S*flf® a531»3 l' 

a5fi!35Jl « T»l5"*t3 313 ®I8 31 503T3 (^ 33 3g 'snsilS'rS 
5553 ^5f3 53 31 I 3J f3WI3^ 2W53 (ill 335*13 31 
f35« &5f3 3nBI a533*n3 55*ftl 3*53553 I (iff3r^ 

a55^ (IIVW 383 33 35BT f33*W 5C3513 I ‘n33®1'Vl5ei 
235af33f 3533313 «!«( 35fiW1«J 5«313 «I535V f35'f3 
CSK’® 3I*llf® 311515131 3*53 3533*113 C5*dl ^53553 I f’5'5 
3W®iI»n5®3 381331 3*3 i 833®* 3l‘*|.'{3t 

BIlSRpft ^SP5 « ErP5 3135$ f3WlJfl53r 3lf33*lW 333 
313513 3*355 53 I VW 311313 3155^ 3131 383 

53 31 I f3®^3®S f3®n3^ ’Rft’FW f333 5355 533 «1^33*1^3 
3353 ^3Wli33* WB-wfc^l 5353* I 555*13 ■'lf3533 31 
f*15*W3 a531W3 5353* 3533*113 f333 ^3^15533 :5[5313 
3153F 31 I 3*CW »Rfl3*13 $331313 $W^^ «n5^ 31 I 
WB-WfWW a’Flf*!® $3lrf5 3W13*1$S 5f53V 3133 ■'>131531 
315V I '5®l3®* §6531533 3S*nf$ f355 353331 3*35$ 
55«T V58V «R53f 3fvfw$®153 VW V3l$ 53 I $13 V3I 
§3*[8 sn3t3V®l « t333Vl!5pi 5*1131553 f3Vf351W53« 
3533*113153 ctI I 3 l!® 5 v!sv 3533«n| (5330 3C33V553 
<31541 (Si 33 V1353 ^ 3i3I^$ cnswpft 5031 
35(9<3 f333Jl$ ■33l3*153BTV ^3®ll3V 3533*0 3® laW 
535V $135$ 53 t3 I 

33Srf® 333331 356^13 Vf® §*531533 3I3lf$ «(W513l 
V53 V®^fei 35*513 C31*9I*re3 5C85i f3f®t? t31lf3511®!5S 
« 3533313153 I 3I53CV >3131 V53553 (fl| 3W^3 
3513$18 $I35$3 WTftVPptV 3533*0 «I53V (<lf35B 3153 I 
3Il315fl 535V <511*131 liW5 '3133 (fll <3Ji«n3 fvfe V®6l 
38 I 30*113 3lf«3$ 3lf«3$ 5531 33lV15i«TV 3533313 
VS(1 ^3*1 3f3Tt$| 3531J 33 I 55533 fW-W « Vl1a3ljl3 
sipjo §S® 5«31 53VT3 I 55533 31*rfaV a5B1«R 535V 
« §3131533 $li<5V 5K33<na wls'^pv 1^3| 3?rhSR®TV 
3533*0 35'? 3^ §^6$ 3®?5«1 $1 3] 55^ $$f53 W81$l 
383 ^ I 

aiftf3WI533 3533*0^ '3a1Vl*|®lV 3533313 C558« 

C5533 ^35*33 *W33 SRV <5W13l®153 i* « ail8f3WR?13 
3533313 3IV«n CT533 t3Cr33 §353 ^1*^3 l3^*ft«l, 
CS 3533*B f35r3W$ C553 3V®1 53 3CT331 Bf^H® 

5553 3V3 5«31 33831 («53*5B fVHPit3 af®«13 
CRi 1i36"33 3H, t3* * Wl f»H;V3 31V3n V 
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apiPFCwfl cRi ifwl I snsi^ ^ imu- 

^qaipRf itcw«nfl «nn utv \ afliw 

STOI CT^JISI C*l C^Rl-®?W »iwn5 VCS 

i^SiPn ’HUT I <$n^ WTR-spfw 
w ^ a«f vw I fflprcn sjT^^'te 

5WVro»t «®Rf-«5W9 «RfW3 m<i ^5Rr fsra 
*nN I ^sTKsi sn^fl c^® vra 

c^nifjWisiR iii?!| cngigfsFv^ca 
'Qci I <5(151^ afer <a fsrof 

5115 c^ ^isf iac*rc«i 55 fjj I 

ajW^TiRi 9f£=w[«n sn 

?«I15 ^ PIC« ’TO! I g«R 

VT5*! 5CW1 « '£t '51?^ f<jt-*ra c^ 'SIISJ? ffffT 

sn I lIPRqrg ?F5fPFW aC5W vai ^ ^FSTWHC^ 

^w?re ^ ^5^ f«i»*f itc;^ c®wi?i c^i;? ffsj s™ i 
«iiJnc‘Ri oR*gie iiisR ?8»T s^i c?i 

iiw?«iTif ?F5T swT^rn OTIC?- a5®t ♦nw i a?fe- 

fJiBiiCT ’W5T ?c® ?c®T a«w tf<i^?r—9(csw«ii?i 

?pi c«fc*fij ac?n«5i c«icv i ana? 

snvw ifei vw f«q*^caf ^ 

c«rc«i?i >n*n«*i csiiwa «nvpj ?*iir*^ 

S<aH Sjj® aqi ??r anra i iflv6? S«n5!i*i c^rm ctc^ 
aiR I ansnw? ?rapi^g cTO?n c^fwfwr^?! vT^t?^t*w 
c6^5rf€«!Ji c«n:«\ 5 t^ 55 ppiji 

Cfif!Tf®*Ii^ f«!*a f?5f SJ| I WSJ *if5 cSfjJifwsj 

fsror 9icjRen ^5® 'si^m ®w 5reT5;ii f«®i 5isi i 

»fl«R cdfeif®«R cror 2®hi 5CB5 agfif5«r 5?^ 

c^f^TfwsT Ji’vjra a^WwRi cvw ^«s! Bnf=ww 


®13 51P5 atsw 5<351 >fS<l • ®RI ’IP!5®n ‘5'5)»lfW ®IPJ¥ 

C5“t1 I csn$ ^«n 5550 f"fC^5 >Jt5F 2P55^ 

£5W SIJ a5^»f5*fITa >i*F5t <fC55«n ■’FSI 5T5 sn l 

a^?9?5®Tp15 5C® 5C9T *jWIW5 

®T5'5^5 f*f'^fst'o?I ^PS 5t5 I ’IPI^efl^ 

sWJPC^r fi‘t*»( C5KV 5C5 I 9fW5®n«n5 <3 

5!^^’*^ ’FJC5 5C5 I 51?raT9 

^prj5^ lii?!^ til f55SI sitiJ’F C5^ ’FC5C5 
C5^ ^pera^ 55 fs? I '8 ^P?I5®fl’JIBRI OTTOflfl 

sfl 5 «fli 5 aw cn <m\m c*fi:*i ?“i*a5i^ 
afsB^sn ^RSH ^im ^^*^5 ac?n®sj aj^w ^cssi s?i i 
51 ^55 ^ 5f.B5, C5C^ Cimw'! 

5^01 SITS^SW 515^^1 ^51 51CB5 'SFI^NiSW ailllfsi^SW} 
^«n '5T51 f»raakwa ’ptc? 1 is*????! 

aifiraiWS 'flSR f’FI 5E7l®lTf«SITfl C5 an51?^5 5Tf«C5 
vfl*?n wwt*i sn5ir.»i "Iiot f*fc*^ w 

< ®i5'ST9 5C5 ct?*r c5?jr a^fsfaw?! 

C«fC*r5 sisiVTffN f*lC'^?I 515511 fi?C5 9Ii:55qi ^5155 

iji 5 ? ’iPR'n c*TC*i^ ari'swsi^ <3 ^is 

I 

®II5RJ 5151 ®Ilt5 C*15 61^ C5, ^11551 

ir®f«f5 a5f5f5®TJ55 W.55eii 5^ p 

V5C<5 51 aif?[ 1115? C5*i\5 f»fC*a5 a5Hl^5'' 

^5®TC55 5ia#$ CTW b®^ '450$ 51 ai^ ®iWlWfl 

a^flf5!3il5 ® aat^15?5l5' i5®IS5?[ a '5551 wsi SJC5 

51 I 3lf^V f5®TCT ail511W5 ai555I ®I5«ll SSpST ^ 

ae, 5f5 >51151^ 5T5« 5$ atis'sun^ f5aFit ciRpra 

C5W 511515 H^ISI^ei Sfcga I 


IW <3 T5WW a^ricai BR W515155 la-lldtori t51iR,55 f5fw f55C5 515SC515J 

'51515 a51il?5 *nil515 951 f5ai5 «lf55rCTl f5^ 5IK5551 ^51 TO I 35® ’PT?IC®5 

*jil5 ♦^5515 58m5 fsiC5 W? 5CT fSB 5I5tOT m ’jaBr ^51 5nf5fC® aik® 
?C5 I 5^53rOTft feap f5C5fc® 5CB1 55PillOB ^ “OR « f5WIi?l a^rta® m I 

‘5C®W «55' 

fa-23, flPB 5wp» #§v<wf55 vafafw 

¥fST51®l-700 006 5aft5 f5WR af555 





in? ^gsi ffljis I 

Hl'fS c^ f^21^ ’FiS «IT?I 

^i:5r^5Ti^ wsra ^nsji i S^si f^i^i^- 

♦ffti^'l ^5it® snsi?! ^r.5»f® S5i«i 

BWRl gliVs 5PR*I (salts) I f=!F? 'SI^JIl f«F| «i*i 
(solid) ^¥dw^c6a 5iitJi ‘^Tcsi wee *neif?r 'suraf^v 
*ff55tt?5[«i "sw, «ii^? en?r 

BOTf 1 III WF3?l?r «i?t sue ce'eei 

5C5te *'81?® isiisTev »(f?ieT5l' i ece ai^c® ew 
aiwtev ♦ffseisV ine? 'sneiigi e? i «if® 

Birafsier etd eras ®me’Bi csicv «n?!s «cr 

^*F-«i' f®# cef^a® I cRififC'e 
vmi cip?if®Fta ’eiei^Tfe ®T*fsti!n9 

ec^ «ncv I 

jwt® ee fe«T’FdT!n^§ few ®icsic^ apie«tm 
cecseee, uq ®i«lg ^ wcv eeece 

c*i^-«»Fi?, tcsT’pSfev vnceai endkt i 

>11^^ c“te m I S55“d5 iiief enM 

cerk ait? Biffriwm eie?® 

enin^ i <« ws'ta en^Ril eneiece 

ec5f c®OT?f (c*fdTfe!?npi5) ^ i . in 
^1 kjifsFr »iff ^sji ^ ?n«n eiw 

acBiwee® eie^ra ^ai to i 

ee f®e ee® 

fffj&wk eee?, ^ »iie^ atsfeni i ecae 

®T*fsnBta iii^ T®e a’Fwa iftsf^cfiisn^cSa 
aftRik®! c«f«ai ecaw \^ ^ifctafw i cg^ 

TOi aee CH% akaiW? swcscs i 
a4c% mieai eea^a afaaif?®! inat ®ioti 

anditik ^waidtmilS Teeiw awTOa ceirrei Tew 

siicsnsei 5TO I 

' ®i*fsnBi ^hra ecsf m ee aTaatk®i 

jeras^ ai?i:« TO i wee ceitsBW kdi BnigfsRi i 
c<Fie curie piRB, ceee. Agl-na caww,, s>pia 
?jai«caa eCT afaate ^I’F’ina 

an I «trBTeaf frr&iicaa m orarav (insulator), 
CTO NaCl, TO Fwemn Htes. to 4 t¥^ «iai;«ii 


afa«nTe«Ta era i ^OO^C-ii esra ceiToaw 

C3sia'^c®a akaik®! 30 °C ^lasiBia RbAg4TB-ma 
ak^k®Rf sns g*rg«r caaT i asiaw^ ceif®aw- 
faf*i*®j'i^r.jji. Agl tua? RbAg^lg ^®iikc^eeai 
efa® Iwaretwi^fi ?sn«(ii W'Qai eww • 


le? ®T?«ia5T 


a?a eie isiiaieaTear 

akai?e®i (25°Cnii) 

ai?-(®Tsn) tcciaie 

10” (U'^cm'^i 

fealffiTa aea? K"^ 

Hr' 

(K-^ ®Jii^ksii) 


®5fla Ha*i K'^j!ia?Cl" 

10-- 

(0-lMKCl) 


ans Ag+ 

10-“ 

(0*75 Agl, 0-25 


Aga M0O4) 


aktsna ''Na+ 

10-' 

( 4 ' 5 PEO.NyBFJ 


PEO = aTw^’nltai^ 



an^iat ina^ ^Bie caria (fuel cell) aikc® 

\ 

ansf ’Fca—S®a c^sl aia^® ^ inat 

awiafe^ Takawfe® akt Tajic® ^araTa® ea i ^ 
canwa c'fCD a^ca c«ie^ lua^ ®f?'eo 

?ifasa «iteaa eaaaie saus eiwr: ®na 

aafikla caana eT?Ri ®ita^ tcaardian^S iiiat ®T?’to 
e®;;® tof— afeaa cai^ne kc® ea sj i a'isne aacf 
cffm ae anSiaT eara cnomsei ®ai eca—l^e c®ia 
eac® ea i 

ia^ifevcaini "anBeesjcea anae^ ae a?a ewi ^Juafe® 
afaa^caaW*' ‘ toto niav fa*5 
ei aiarca anaenfe® 'snafei? ataaea ati ei i wH 
eea?a iwcd ak e»5 eta® k»2 anace ®fa to 
®i?OT aaae esa ea ei i ars^a ae arncsla efeea 
5 ^ ainateaf a?aaif 5 ®ia ®iaa i ae ^cstariSisn^cSa 
afaaife^ia ®ei <siieai 2 -aTOa |Tda ¥sn ®iat;ai 



f"*?!* *wrt# 

flCT'BBPW^ "Wlis! l 8WPW tMM «(ItW- 

«nc<n !«t vTitv vitfva c^ 
iw*i5«c» «i«w <B!PHB!5*tt^ nfe f5»nn wc® »nf91 
U^twst^ WlfcTT fV5« wwal «in}pw «W« swpRSf 
m^ 



fen * fea 

cwpn ^OrtR I va^ ^Rit 300"C-'1I vjef ^ i 
®IW ^waci^ W»R ’TW 5’t® ♦nw I f^-SBPgfsRRI 
01^ fflllf^t«f5 WJI RCS «I1CV I CTlf®5W‘ 

ffl^i-afjpgJNrai ^ca vm Na,0 AlgOs-a 
f^f®H4B|*nca 9R%ia«i if® i 1 «r feoa CTitaaisHiiv 
^ra^ntte cwiwi I a cwa 
^ cwRWi w *n. 55PHT< «fldi tiw$i 1 <« 

^mm w ci^tf^w . iwwic fp^v-snswis, «iRj 
CT» ?MW »f^-aBt>>fepii im feBTvc4i«ri$ j «ipna[i?n'w 
t^fwrw c»i^m“'aiBR awi ^cs ’w®! 

▼Gif KW *w«wflii anwRS Wit l^iftww «r“i 

m ^.1 

m ^ i 

RCw !«rtt«T!(^ <4 w 

2Na-* 2Na^ +2e~ () 
'',^"2b,-+sL"*,S.“'-' ■ 

, 2i^4S,^HaiS. (CRd ) 

^ ’wca m 

tim ^ ^ ly w cB anc*#« M 9^ 


fWff aslrtl ,47 

:«e>lirii: *TO'I #e»iCT 0Ww«<WTO 
300^C-<ji 6t»r,c^ 5 m m?im 5oti 
c*Hf«iw I «wi- 

®»i¥t ®fif« «i wi^ ^BiSRlIh ltf«*iw^ fffsnpmi 

Rmra ^aiw, <« «WMWW 5i«ffw f<ff 

»w»w aw cnt? I 
»nwar pjcewt CTra 

«ia1^ jwtohw t feifawur anSj^a 
«Hr«f m «i(«iwi*r al^sTO fe*w« TiS* m Li^Sj 



25W fes 1 tWswTsi «ii!t«E^ anSpla 

fcowtoaww i <11^ anM SOO'^C awinna 
aTwafift teawEfR vw I. ®wT?i«j ai’WBia 
▼CTS m (S^ ts^faapf anfiiat feftt 5?¥a mm \ 
awtw a»«i OTca *noif (2 fee) 1 j»a< a^ava 

♦wi®/ wear ^ 6T:*f wTawa ainfica ^afa 

vai aw 1, t»5? W«ifedia wi?w ‘sa? g^-faa 

OTWafiw aiiwa anM 5mA/qm^ spn? f*rc® 
♦na <iw aw « ciwwpnaw <£^t <p)'Sa«i 
(discharge <*w? charge) caca *na i twf<ww 
an6^ nfawa^, «i«f« ^^pStfta Jajifear «rtw 
warn aan m anaiat*napw »\h *n<wi estaf-^fl 
saa wi^ ^faaai^ 8$% aaa \ ap«ai5w*f®t 
wsafes ica cimK«,« ai^ aa ai, fafwR si^roifna 
.wm afa, waafaa waw?® *fOp aiaisw aid fa 
aw w) « aap lOO kwh «i% cat® far cw® m\m 
aiiWW ^aaiPi43C0kg.cama aa 
wMi aiW wa 1000 kg-a ani aa \ ig®m csj®- 
aw^ aijWhr, ^wswr aa^wadnenftt^a alM a 
lirw aftw^ wws »CTa t «a *roai arwjs 
^Ea w Wn^lir widnft arwiaili ®TOf!8W 

wg % wai «wr fai ?i»ra aa caw i 



wtiiM 


CW5 C3J ffBf TO «]?!», m 51tfT *11^ WTO 
wsr I til; JiTO inf9w prw *it®it 
^1 «if®«nw v«ndw pi 

PTO^t ^ I <5115 £»! «wf?l ^Jpf^fRPtl’f 

PIF?n«jffS 51«RI ’Ey'll?! W 

f5TO sn!5 ^ TO 5CSW <«▼ «n*ist 

*fiil®i uit »npfn=F-5RC?Rv 

csronftpsT <#9 (photo synthetic chiorophyl 
membrane) ^ tori wto. 

(enzyme) piroi wsiprkwf^^ 
•new <si?w»R iii^t ^isiffiR I fipi-3?pirer 

«n?i wtcsEwi f^w Tw I 5^cSK«Fi ?nij*R:^ 
wm •iRiw TOJft i >!*•(< 

wwsfjw apii«f% wwi^Hcis^’n^hre 

a<isi *ffpp*f f?TO tfl enf^ « «i®rj 

PI fW?W 5IP»fC^ eRW*! P^ I 

<^ff»fsi •jMfl wf? ®iPit ?!i'isWt*r f«9f 
^•R Mvf "ifwa fe’Rfi aan8ic*Hi ^iffliOT 
^t?ni Ri(m®iir, «flc?i «rtpi sn^ a^«ji j^ri pcv "if® 
SKiR ’em, fRH5 TO WITO tRCRiS I CVRe 
SRP? enfwf® 5GBCf, <aHRt 5Mwr-tw»R e 

CWa «ilPW Rftl aC8T1lf<lf*Rl 

TO PR ewaftTO Alt'?® TO eifTO ’IPltai^ 

I 

’TSrara ?E«Rf f$ TOfe eiwi?® flwst WR* 

wo? RTO *IT^ *I?« SiftRI 1 ei^fqv ^ •nRPBI 
PfRIR CWTO 5^ eif ffB «# t ms 33 ^ ¥T 9 I tRS 
<5iffrw 5*n«rs w^eipr v*i krol 

TO? ^*PW ?I® KTO I PI TO vaw, Rfw ^(SW, 
WR PnfjWPRl ^PRtRt 5»K«, WBlf®W 

lwi^TOi^?wiPi win*ft Rsi^a wieip^ asfsra 
nff ^^swTOCf^fRCTtwAewawg^ m -ift 
wcS^nc® «wt sfsnrai TO?»f «w 

ifmR 

^ Wi el?i, <« pcit >#i »Prtr!? TO ^ 
Rtf wfTOt ^»lfaw swt 

itBPs^nwR'i' ■ '^■-: ■ ...'' -i'/'i '■, 

' ^wrffiritit nmi iiwwfnr RWii ’ 




^B^rswsi 5Pia»|t<i^t® en^pifw 


pnS <5TC»w 


'M-v 

l.TOl 10-12 

125-150 

,fapR TO ♦ifaCTR 

WkNiiJ 

(10*8)$?I 

aaa 


2. «)f!w 450f*ifTO SOpfcv 

aiawa watwR, 

^(551 (10'®)6r 

35 m 

fapRTO •ifapR 



fWF 1 

3. aiffs’A •iftv 


aia^ia fsw«6iiR, 

•m •ifpn’i 

•ifawa 

•rt^R 1 


pnw Rs 1 


4. Sf««s- ” 

IRfafRcam ^a^Ra to 



•ita»ia TOPI 

‘ TOl-stI5i 


R^ ^ 1 
ei'Pi VI anifsT® 
^eaia eiwRn i 

5. t^pifRinsi 5*5 m 

30CSIPF 

ceeifsa^iaaRi 

Sr 

40 waa 

•(facapia mnv 



faro® 

TO!t«!a RUPI 1 

6. AfBi-fRjR afawa 


aiRla •ihicBRa 

PBnismi 


fe*fa fa*f«RaF 
afatafiTOii 


n 

^ai«a mm 

Wif« 

,, 

^ RTOni 

8. c4wt^ ” 


Ri 1 

a|fiw« 'm-: 


»it?5e* '^^sam 

9. TOWiftn/' 

Rtf 

10. a|1| 






•J 

■ ' . ' i» 

'r 

V .' I' 

w' I 

'-i'V.i’.ri ; f, 


.''' A nS- ’‘' ' 

V If, 

• '<-' ' v' *t 
' f ! ' 


' Ao' 

> I’^VV ,♦'’'■ 







4$ 


ffM « ti^iilfv^m ^ ^nmm 
JB fftw iv Bfww *ifi-WRi* *^wirw 9i*iwR ifw 
CW v«l tol^Kl4W f^SI$fJWW '*^i|SIWlOTW 
wm m ^^w^PjpwRi «w 

acs^mt w I.««« msi £9) mx oRcsfis^n i 
«r»Kv «ifiaicBR m ^tocstR «fl^ <BPita wtesr 
cm cww *Bt I sOTPn owicsn. 

mt left wfftiKwi ■»ii« ®R?ra '^vftev cvr ^ndrala 
CTi?r JTCT oifp jhw if ’jts 

f>rc8T, wsra jffi «?i cm vswtafft 

«ifw«R n«*ni iw 2?5 sf^icsfitBR *flpni« 

«iwp?if «if6siw *nci»i (fnwm) 

■niihFl-sW ^ 5W»I, «K«RI >?SI»PraC«RI fRn C9|«fIPi 
>ifV5 JPPI «[fe3CfS|.<019l I ^l!?5 ^«PS 

^ftns m I ft®? <«t w 

f^aB^afeRiw«f9fc«KV!ate«Fi asfw m 

“TOV5 *nai *W9!i ’nfsisi i vssn cm 
iwf ^ f^ii^-^Tfa «m6CT5 f^sica 

5^caK8R S^nwii, »fff^.i5 c^9n m 
♦to sn I tfl *wiff •jg.snu iBwgsfS *w. aw 9isffl»nca^« 
^ 1 fws, *iN4l5 Bifioi J?!*®® WR ^I’rtia m i 
5^ «il «m supi^ «il![%5Sic«Fi »9«^ ®w 
Snff ««▼ BflWii 1 

f¥f evsR voi ^CT >w Saroi «OTf 
afHite »p^ iffi fm ? fww ®w5n f6«i 

*H ffdw fVBtfd fsm «iB tel ^ w*imi 
^HWMfff-ifffJ fd flfffl mn 9rE9nV*9l®OT 

affsii 

^ ^R0ni n# c«K¥ cfiNs w iw «w 
’1^#® 9iccfR9t *n®w ^19 cjPKaif^FOTa 

mm fmnlifV «ilic® ^Rcfann M <d i 

+ 2*1 CTN+«if*i^ 

Bmli dHd^ . 91^ 

•hB^fwpd «i^ afta^ 

Ww'n^ai i a<w,« BidBlf® a4i® (Ugkt- 
stage) mm •rww ta'rail^sT, sirav 9ii«- 
l4 Wf6 csiN mesm^ iwwfay laiaJs® 
^ ww cww «®OT m 

4f«m m- i sqm ®s<t^ ^ 

'^ ■#»■','A»,';T. P. 


( UW N.A.D.P. (f^C®Tf$- 

9W*!^ WlfCOTfjR >f9iOT§ ) 

fwjiffTf *iff fiproift I 

“«nrfRi »j4m" (dark-stage) s^iw vt«(® 

.art A.T.P.r N.A.D.P. «w 
«cv ffftsT Wwnf sip«ct Swh ^ 

▼irti?j$csd xwid aftwi^ «iRi« mt 

^W?®!d TOI5R1 *!TT I 

"snasa asiBnf9P5t «{?r 
i?esia, ®Rt ^RiapiJ ^ ?«« 

San ca«ft9 (system of carriers) a?w®ia 
aftisifers 5ra t3«iw cspicsif^w «« 'siTi^f^^p 

m ^iaf®fi® m IwfiJi afsseR a^l 
CJWf. fiajafspF afica ^arafa® m, A.T.P. ^‘i 
arcai 45 sqsi i#b aicatar-atOHa i ®iaaf«fiai 
«naf®® CTtaafff aiaa 4^ «Kca5 a^waia mcm 
cm fad ®<aH 55 aai-sf^g^aaff ^i^JSiwa ansa (H"") 
45t «taai-®fipsaT^'i?^afwa ansa (OH") t 4 aaca 
sicasiai asvBt ct ^ff®® a®ipn 
OPidifsfa cacff fa^5 w. ®Tca5.aaca <3pRn5 cgn«if*F»r 
¥*ns ffd dc® aid aii ca^s^a 
aaraa cc^csictr answs mm fi sd afea ¥d 
^feSldR^I 

H* + e-=H 
H+H=H2 

fi¥ cJ^ 9pffi ijarw anssi afirais 

tjndif^B!: ¥ais c%f m 
af^rf4®¥di 4^aadafi®55 ajis 4¥f$ A.T.P. 
ail 4»« ®i5 aica ^aw w mm 45t aiffiwi« 
OH--e--OH 
OH+OH-HaO+O 
0 + 0 * 0 , 

lat fsa nm anaaift *a^ ¥d csrh^hi cs^i 

¥5lfdd> 

.^hsds sndiw-arow afwra aq¥?ita 
^Wfpw mm f^upffjn «wcb ^ ¥da 1960 
cai?H imem \ 45 am aw m,mw m awf^ 1970 
l^ftsaa awwik, audfsaTs 4¥Wi f^aaaf awi ¥5dR 
rt ^ fi4C¥ 5-f$ ft*g, «lfi 4¥a¥m Sfw C«K¥ 
Wmwr ^RdWiafi (spinach chloroplasis) 
i 0 l(Wf«PW (hydfogenase) 4¥a¥m 
extf^ts) mm cadffna 
\ If^ sndidQdFl ^viologsen) aiti^ 



56 

«-i« ITR1 fu?»rcs ^ twwi cvnw, iifeaif^KawB •ifjwrt i^^t) 

c«cv flim fsjii® 5c<3i mw I OTOwrf*^ mw «i«rt Btrajwsi aww i 

ne-iiij ifijq (flwai IjcsupSr v?pni »rw ’tou ‘ ^ »«(te Jj^Nnwimw fj c»f«i 

' "«t*ffisa^w ir|^ #iic«f(?w J!r*iC!<, «¥iei ct«icsKiB nwwi (Institute de 

^csnisfMOTS gpi c*ic® «iKv« PWCTi cheoii physique Ecole Polytechniquc 

vfli ?5i fqiaps m»w *riiwOT i««?(«wr Fcderalo Lausanne) snw oj'r <wwi «wbii 
wcv "sillicfy^cv ^ ?>ii gs ayew m ayeie- WTOicBii-tt (Borgatello-E) *m 

fesfina >ngKin I • IwwJhii enwi^-aewst (photocatalysis) mm 



IsRfra 

eiecjia hfoj ^c»kw fa«iw?i ewn^fv lavaeTa onwTT-?iiJii«fsiv taljsui etra 

c®^«^ 5131 (David Hall) islaea sasjlasm c«ice aeoi gtacw i <liai ^nww ^spawl SifeJlswn*! 

2 :>* ItBiil oil'ftcOT sinsnoia af« fJifeam tSFionl^tsia ®A-aaniJE®s (TiO*) 3 iic«i «il$^ m 

J1I5ICT1 at® tsifiia 5rca s5feai»Ji (RuOa) «n!Ri*i tfW ®cv eiw- 

jppsi 5^ I ®aBT tJiH*ifga pH (H. 5ca5 ®K»ia faeRi«i a®iw (ledon catalyst) fesuw anna 
«w®iaiw ait«i) arai ^tatw 7-iw vui^Fifai vcajfi 

aiffsiitfia on^ fesn aw aa i ♦wfetiJa faM ^ \ twa Mxm, mmw 

fjiaat^ ajicsiia fsaia •aat eifaiwwa 5»itwf®c« srewwa aiai eia*icam *w, e*R * 5 ^ aw?e (carrieil 
(SFiBiwio^ 4p(«R®Ri g® «R^t^ wwi "aft *iit«D® «na ’iHM ww wa «it*iaR t ^ 

a'Ww «« 5i^caK«R «5*nwa tm awwi mtm, aw^tite ♦rtwitw® m aw afttwa lai^la ^ 
aiB«$i sffiM 311-JK3H ceiisi era eiwwf® ^ cwfwi- mm aww^v tatwifd awft® 

m»&a 5^1*1 ♦n«*a< nm \ w’w c»m pFRic*nl«ai5i aw i «ma anpFtficv ^\n atwiw tm *M8» 

(chenopodium) mw aeaew awia*! «iwwi ewe ^nipu fw «re® ®i wwit ewiw «ei 

•new ^ica«a»# «ic*wya a'l^walt« sppi ew liiem fpsfeisce t 

i^efir fqapll <«it m ewe^ «wc« '» *iit«faa 2 !k tsw sww ww i 
eicnqi ^ea (biological componenta) pnfeis® ad>5in( aRW, a<!R ^vniwsea e w sf g e 
fftm ’RJKW yhw «ewe mwalav aiginfawaie vcm wwoia « tfWWlKilf 
|t{,,awgTa ewa t»f M ww ^ gw <hbii ffw« f#m ceuw hmn* 

7T ■^ ^awy efdwtiae f^wlt -m fki 




iNter < : fe p c» i g» ' wm^lt fro m^m sjfw^cm 
ff If CT>WlWt*|»ICT»5»»l W«| ^1 
wtm m, «w ^iiOTi, S 
«W3W afWIpl 4 jfS »!«[«[ 

fl»w cw «jowr«!, cwfsi pi^ f^w c^« m \ 

l»w1»®: itf »[^w 

«m (renewable) i wwFit ‘t^snw 

^TOTOf, ^naipw '8if«wc*Ht mM k*f m mm 

2Ua+0,«2H*0 


^»T597 



wtv jf^bw »i?RiaRr cew wot, 'sjrw 
« n^r*ic0R *fi« eificws? f?ts aresj inc^ i «R?8vn?r 
«fl 55TC® «Wl-flipi «»!ll SligPW W»ns<b! 

apancw dw *f?CT ^ wwe f«R t 

^^feapc^Ficv «wplt ?5>nw m 
11 CT im «C*nfIf5 JflOTI ^* 1 , («tFW 
^ 1^)8 f€»ICT ) '®fl»r ^i WJfl« CT OTWe 
^CUOT!«¥ »RaW 5OTI «*R ^Rl C*R|OT, 
fWOT ffOT Cfwif*pf Wl^« W»ns<t WOT 

lirt P?«ll ff, WC^ ^ 88OT nfs, ci8 

ffW mm mm ?iliaiCTWc» inwffs m 

8i«» m *n^*OTil(s«j »i«ttOT mm ^ 
fw iWpftR intw^'w i f«5w!» mu ®al 

w fm OTW ^ csffi8 m, m4 
OTWf itesisUbce) wi m f»l *if«*rt*» twtf, 
*if«ipifi6iil mrndt k»fiw ^ J cwi 


cflu CT 900 f fOTd i ift n a «#OT ^ ^ osw 
'wTw ?<i5ii3j ^ I ms, mmm *Bwna0t 

emu 4 num enj^ wwot*[ cji^ i 1$C0 f»OTi- 
?ilta fiKW effOT *WOT mm 
♦ninOT pt m ^ amm »wt55 mm 
«ic^ie m I 

^tgrcapCT ^wFft fflPUCT ^?raviOT. 
«f«i 8J mn ^ *« ie««w. ^ 

^ejlw sWPPn «IWOT^ «IIOT ^ \ 5^£9lW5^5lt»Wi 
^HSWflRUOTW 6W5ST m fsJWOT I ¥OT "W f®** 

ww OTiim, fewBi'swn «RM 

WIPRT TOT, 'Sicn TSDFWPa 

f8T> • 

1982 v^OTfl 19 ot «, <5itT'«i spnfer cS’fPOTtf^n^ 
TOTOT5 ewimv OTi-^-fe ^ 5ifTsibn 

^^?sitaf!KT 9i®n5^1 f5>nw m 

CTifisur^ wsiiOT*^, m 9x^5 CTU fi»f 135 

fTOTlfsiftS I 

•if* mm 'te cqOT Tw fOT"^i •if*(s^>i 
Kia.>wi g H i 815^ carm ttoi <af<inr sotot siRi 
OTOTl 1981 fffrlOTfl flwpfr shot 

«?OTi i«v cira8fifeT JitTSR m ^ fw 

iRt >181^1 "iff ^ «ig!niiTW5 ^»ni w 

TO*I*1I eiunOTB CTWe faWR « 8?.^«fTr!J f^SIPRT 
ai'isrfl »«af® ‘cvaBT (CARE) rwt '^f* 55^>i 
5 i8HTnif JR 81 (Commission of Additional 
Resources of Energy) Ji?aiT ♦iw'itsic^ (xm 
Tta«^ 1 ‘»jf«iaTOT siPia ^rewra «ife* wift hm ®if«iw^ 
aifjOT »i^ >w»ai wipni ^ aw*) si?^i tsot 5ia 
ilfaiiw 1 aeswa^ w ««fai m aRsIf, w %pmx. 

eiiRi Tai aia--Jn^ "ifw as* wf^ai^ «n^ <s^ 
faT-a xif* nanWs ^»ifi sifaa »itR 

prea I lf«i?r# 5iiOTiT-«wcaa alwia CTfa-if* 
TjOT ®nfiira wi WOT weiuft fsRwi *ic5i 4 aH^nia 
^Ti f*iOT aTwa I 

a»mi «wi ®?n fOT w*m tbi awOT ca^ «i*« 
«faa5pia m aaa afaan -iffa aiaaic* ^fav 
m asps) (iq^ *OT aiTcq af^ aias emw« 
mm ’ihiOTa ama • 





S«fiH 'Sires, 

snw. esr^ ?ih^§i »it«i > 

TO «i1W5 wi 'sirte 
wppr CT SBi^®'te iB^’SCT?! ’Hcsifs ’i^ciew a^wra 
<iTin a?$ ’S5CS *nni ^ra*i ^ ^ 

cjncsifiF®! MJf *ri« c>^J ^cwi ^w 

(WJ WJIJO ai*j^5 >0 ^ ’T^sr^ 

voi I »ii^ cws ^m.mi (a tn 
^ sm^ren^^ fe’R ^ ^■‘ 

smws Bfj« i 

aC5I^!lI^'t '$^R 'TH » 

^l^1fi.^^5caw1 W c^w SBIT k« OTiT=r 2®w 

^ sn I c«?Fi 

m m c^ c^*r wen*«®>f, 

sdi^M wi k’lrr?! ^ ^ ^ 

«n«nevi sarv «’n««9'ra* 
5-SSW9 S9 I s*i*i wcfi» ®ir^ *r5C5f?i ^wwisfte® 

m ^ ^Hia^itiii 931 tfiw?i*i'sia 

ms I c'soi sBi^ 

veil f9»wlar 

VIST uca ’TPW*!! ''PCa 5C8RS31 I 

vflv *tac*i9 si"ii ^ ^®*’ 

■sflwa ^F£i9 ’Ti f*t'?e's 

fSSTO saic’psi ’ll ••®^ ^ ^ 

^ f9C*19 SJ^19 sor^^ **^‘'** 

les^ncn *^' SIC®'fi^ 

vWfS t®si nm ’»*!« '«^ ^ ^ ^ ' 

7^^ 5BP?fl5 ’t^SRV f^KS9 ^WU^n ^I’fl 
a^«i ¥?it® *nswr ^5* * 

c>tt’dw^3rt®«TS (Septebasidium) w 

m (Coccidae) *(f?iW 'S^ 

;i{in >aF|5 mm 4f«B ^ i 
w»i*n^"-^ (ST^ snw«i # *«*i ‘ ^ 

♦j«s itrauna cw ’Wiri 5 i?«!WI •i5®iw ^ ®k»t 
91 ^ w caic^ic#i?®aiRfl ’a 

^ 

*7i^« 700029 


c’%¥ wi »C91 '« ‘nfjRCi ‘*i®w?( croj 
cufwsf (haustoria) cJSiFi ’ssi '«s< ’Wni’r 3iw 
▼CTI 43?!$ 3n»ffw wc^ iSRpspr c*iw ‘fia 

c«fsr^N« ap wre^a c**!!?!® ’'ira ‘flat *ii^®rCT 
f95i9Biw mu I tisra TisiWPr Seca^ »i«apr 
sa I 

jfliiBui, ffcta9i Nrf’f a?tt*Ri Piw®ra ^ fj^^aara 
(Stereum), fesifsiai (Daedalia) a^® saicara t®H 
aff®a 5i?ia^ ewi ^ai ara i sarv^fsT Jiwia®re 2 
fliTwa ®i®iai5!i cac>y aai% •aia a| as® 

3roi I aiaaa's aftcaiarsi f®*si ^ma 1’®a an'? i 
iiai 3ii«na«i^8 ann ai. fsaatara Jirsnai f'sa caa ’aca • 
^ f®Mfara cwi kcaf ^p^’a^far «iifaia a® siw «nt¥ 
aia mi StwWs aorviffaRi fawa »iac*ia c*nia,'Q^^'sai 
(oidia) wi w« YvSJi^faf alica ^ipibi wa »& 
c^qautai 4ia Jcsf cen^i aia I ’ica'iJ c-aia# ''t*^ 
aa 'iiai 'sispjfn’ni^ai ^wsrea fsa a^ca xnaa 
a^cai ®Ta^a cac^ caiarsia aiT® i caa sta 

ata acaa ms i airda^^ica 

wfa® vea aiTB*^ arwiiacaia’t a^ea c®iot i , 

w^rtaai w®'ta »p 5W 'scaa (sm mi ®ra 
a?!r aca fjna ca?ia I ardi mmmU mn aw 
ill Sanaa snsiai si?i ♦nca sri i »« ♦I's^a 
«tw aricaa faca Sfiiaaffl (mycangia) 

caw aii fsa aea ®ia seal acaa ata 6311 asa wnaa 

c-a{a^«a^ ixa (Jr tei scarfaara ms aca 
m sjJ® e«Bic«da m laatS swa anwa^ 
api i *iw^f9i aiaiaa®* 'Sl wnaa *insa5*fli caw 
cacal aroaa a«is vea t '«ai Tnawas* wpa 
aa, aratal anasa aca i 

vAxwm Wfifi aacaa ®ia ^!<a«'twi aw 
diaarlfea (termite) \ ca as® ftraa^ cncaw aiaw 

t®?a aia 'wai awiaaat ®bFai ai «fmia !«i. 

?reia aipwwaaifa si?i«. aaia, wi ai awesw M*»a 
m, ana i anw^w^ (Macrotames) 



e»?pft,1983] wi 

iw (Odonototcrmes) tw^aw 

tew^cftai (»t 5 ^m. sw aii?T®a sawi ^ 

30 ^ *i<9 ^ ^ I tmfsn 

mm Jn<«iCT mm m toi i 

ac®w ansi« fi ^ «nw i 

lerv ^»iiCR« »R^ ^ a»w d«*n^ 

tfp6* TO i_ »!Pn«*ras <«▼ «cv 

im driWlte^ ^WRT I 

ww ^»np?^ mam *!;»w ^ TO?lt ww "»<c«?i m. 



ojf^ c$*pn (fn’ftfisnn ) 

fwi W5® I >a^ *iwi « mm 

c<n»nvBi, JTRi, 5^«F ^ ?9ipn Hfnw i ta^^r 5n*ire«i»* 
IBKVS CTO fro ^«?rt I JJS^I vic^ 

cjpppnef oR^ tapiifaRs « fispn^tSa a![«iww to 
asm I TO!?« BiRff i hw i^ c B ai mv ^msa 

?▼! «R«I fro «FnD BEST fTO TO? ays TO I 
TOv 3W5 dmn^tors aciv mi 

«Rfl*o «wni I 6BifsjtSpn^f’i»i (Termi- 
tomyces) siiwfl «iiv *«pw[ awfR raiv ♦fWRTOl 
dtmM ^nsRCB^ vm i 

^ a^K^r TO «vfS 5IWWTO TO Scan to, ^fm 
aonaR i »jf«pai ♦ifwi crouch to wbI? f*r*(lfTOi 
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ms. TO5 iBicTO mt toW fronv? nw wr* i ai§i 
cftiH (Atta texana) snro to 'sntafmi 

($m '«m»Rf mfro >n.*feiw aaicro Snn mcnra tfcsn 
fiiSn TO TO JUPlf?! TOTO^ TOl T?TO Wi TO I 
f^*fltTOHn TOf?WB *n^ TO5 (flW ms- 

mc^my to 50^ tm to 20 ^ 
h’fifroi ^<!f!^ m cBTca' I atro MfTOisi faicro 
flRi TOa nrfc^jrai. 5 C«ri TOn-ot^ nro: to 
TO! I KW !ic«?r, •^zm m to 

ai^cafasR to «n^<$ <ncv i nM9 nBicn mnw 5W5 
fnWtfroi m sens «it«n?5 bdxto mmy «r«i 

nesf fro *ra > (?fR nRi?i ‘^at« spfl 


....... 


snf^fl i?lw «n§i cfi«iR3 npfl 

BRi sn snTO asR «BRf nwH I anw 

f«t'l ‘ill Sfiiwn nwi CTO 

I TO TO "sinRi m^ mnw to 
TO fBicv? TOi nwj 5j?sf5 to i 

'sncTOJ cnev cTOi nw cn »f®sp «taic^a toj 
5^ *f5t«tlf 5i5l^^R 'die? « CVR C¥H CTO a'5CSf?li 8HTC'fa 

S*ra ’HPifeBicn mcTRi br fiiBa^nsr sirri «infl cro 

msa TO 'BPf’flfs® niWH ?Ri I ^ faTO 
apit Bitpsa ^a^9TO«i TO Sf^n wwa ^icsf vsv 
"dfB d^aifaro aftaswan to?5 i 




laitsrfit 2000 <j^ir4nir 

«iRi siiH 18 5jfa»« 19 »re 'km m -isv m «i3Pft m ^ ^ 400 twnw 

«0*ncw »!« c*icv I <0 'VCBV ^0 siMJ ^ W ^ CT ^ eil'»(-i5in?, jrk 5W *01 

CVS? 2000 I fwv 4 1824, 1936-•, 1200, 1600, 

fifca loa snmi 55C\si «crv 15®-®prj 35[|?isc«ioii 2000, 2400,* ••l«^iif«r 927, 

fv^ c^ f«f:f C5ic«F (11^ VRW 5tsi csifw ccv 1281,1937,1900,--i^iifir ®ft*{-^i?i 5R?i I 
astefs gtfilfl^sKv tjjiv®?!*? viK^ I «iiwfS 2000 v;«»Snf artn i^srew nw—'siw 

»ftn-^sw ftps’lsfd 5C85 'Jifw I vSsiTi? fs?vsi 'ihffS f^jSRi v?!!® c^iOT c*il9 3?«BRi ®im ♦flssn*? 365 
fsiw q ii CT g i o v?n ^ \ 5 48 45 cjkw viwra cv^ cvS «jkr 

(leap year)—«nfefv «^v 9if®s^6 365 fi!s( 5 48 fsifsid 46 c»e;v«i 

9lf® I ■ dCVH 5I9?ITCV ♦ffffll’llfiil a«ISll$ a5«j VSI W «ST ®IWliW! 

V«1 «1??Te :^.«?[ 515 fwcv «115^ 51 alSJm 5fC5 I CSilfw 51|5 ( 365 t^fSI ) C5CV 5 5'&I 48 Wb 6 ill5^ 
i4t 555 »(«KV 55n 55 V^V 1 VCW5 50^1® Sa^?3TVni 45 CSEW C55l, m CJils 555 { 365^ f«R 51 365 tfSl 
<a5t '5f5T5 ai5 93*5 CVlfS fv.f5. I ‘>^5l5 6 5*^) C5CV 11 fsifilfi 15 CSKiVV V5, ®iell5 1^ fsjfsifi 

5W5 §“55 «tI5^:i5 5K51 55 f»R « 5lfti <05? ^5 V5 I ®1 5C8T 4 5fC5 CSnd f55 ( 365x3 + 366 ) 

SRilfCV «I15^ V5D5 *lf55l5 C5 W15 BIK^l CJI&KV 1461 55C8T CSllS lly X 4 51 45 fsifs|6 V5 Jfl 
5in 55 ‘C3lt5 555’ 51 W I 93-5 CVll6 fv.tsT. 5C5 C5»H 551 5IS 51151 I 400 55C5 C5»l1f6 5CB5 

V5p-*IW5 at5l5 555 V5Ca V.5C® 5j^ (45 X ICO) 4500 f5f5§ 51 75 5^1 V<5 3 1*15 1 ®1^ 

51V515 >r;«f a5l«?5 viai mi snt^i. am'365^ f551 af® 4C0 55C5 f®5f6 f55 5w c5«5t 5?. vw 400 

tv^ IJV VTW f55lC5 515C55 B|«fl5 VV 55C55 55C5 £51$ «fta-i51C55 5<511 100-3 = 971$ I 31'®5K 

♦iWi 365 1551 5 5^ 48 W5$ < 55 ^ (45--36) 2000'^iv £5i$ «Msra siwi 97x5=4851$! 
encv® I fs(p^ >n5i55 ®i55 55551 501 wlv 365 155 200J 5.'*trvr CV5 vla-itsT5 rt5 sir— vicwi 8fl*i- 

6 5^151 36 5i f«T5 I fv^ f5?w vw v^, <3 '551151 igsofl fj^su wijmcs 2000,4 *<15? 400 ®sa 5151 f5®wj 

fe»K55 3lf5t55 V51 ‘cvtfvv 555’ (civil year) f5W5 ;i$5T^ (a$| 5«51 ^6^ I fv^ :|Vr«lC5 l5W5 

vsra a55 1®5 555 551 55 365 f?5 •55? 5^ 555 551 V5OT £551 515 ♦HStS 511 

55 366155 I ®i 5C5T 4 nm £sii$ M ^ 1461 1 «fif5v t^cs '^^ivf$ fv^ 5il«if>5V fsascv f 5^511555 

4 '51C5 l5t5C5 5V5i:V 551 5B 51W5 V5«! I «fl5 VH5 « f?C55 5k5 £5«5l ^tWI, C5'VJ5 

(flCV 5H1 55 “al5585” I ' (<|V 555CV 511 5C8W— 365 f55 5 5*$! 48 t«l5$' 

5551—^ais^ «TC5 «f$TV 55515 5® 46 C5tV« I 

5B1 ?5 £5 5i5Il 5lf 4 5151 fHVWl ?5 ®C5 a5C5 (TTVSl 5CB1I 1 «|»$1V C^KV 2000 Y$IV •S4if 
C^ 555fS 5C5 efta-^5W I fv^ 5f5 5«5f$ CV15 £51$ t55 • 


365X2000 


730000 l55 

2000 V$IV *l4« 5 5 ^ VOI 651$ ?55 9K5J1 « 

2000xip 

24 

416*6666 155 

48 C5CVt VC5 fi51$ tf5 »iwa ■ 

»»’‘60k®4 

66*6666 ?55 

46 


10648155 


^1455 C£5*1 yW ■«?« C5t5 m*. V^^Vl-7^4 



«nin*rt 2000 '<r*STP«ra »w»ifr 
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wpi4^, 1983 ] 


■‘•2000 csfid fiR = 730484*3980 

= 730484*40 (aw) 

^ 365^ f»R 2000 wt 5 tw*? *1?^ t3( 365^x2000=730500, »fla 

afaw*! ays k?? cacv 15*602 f‘R cwl i 


dww f^jfw ^snfiT g.'N«fi?i ^ 365 fww 

iflv ^5 *jfa mu 2000 ‘m 55 

365x2000 «n 730000, ays t'R wn 
730484*3980 (aw) ^sai? ®rRTwa c«R;ar 
484*3980 i sfla^raa 

«Rii f[om 485 SI 5 cei ays (485—484*390) 
f<fJT 41 *702 f?j? 16*848 si'&i C4a1 *fin 55^4 1 

jpccT 2000 5r1a%T?i ?cs aists w 1 

2000 «(;»^rea3 faa-^w—2000 

af445?i 5CS arsK w 16*848 

I f4?t5j ®;^3^ica aaasT 2004 efia-lsm 

5CS5 I 4!W*i lal 16*848 5i«&iW ^snaral 3 4SH4 5 r:*ii ca4 
^s aT4i4 e?J^i a44sT tffla-lsRt 1 

2000 v^R C4t4! sitaa caar—Pier? 2000 
«p^i!R4 ca4 5f6 ca ^ ^pdra ®ii^ 

5<3?na aa cacar sifaa wara fir^f ?«fcg« caa 
5 CS aica I avails aa (0) wai 41 OT«?nif 
a^s 'Slice f4^ >33*^3 “iw (0) 4t>ic?i a^aii ceiaRi 
a4ifs C4^ I SI 5C51 iflcapCB sika csiai 5C4 ? 

C4*i4 5-11-82 tsnfiT a5t®Ts fji54 ai^aiGi c^iai ea ^ 

wca far ST^ ?C4 ? 4f4 «a^ 1444 C4C4 C4C41 S[4 Sl^C®! 

S« sT?4al6 c?ia! ^C4 5-11-00 1 vdSi ^asfs 


5 C 4 ? PlC 5 ^ ‘ 00 *-iia ma C^^F? gS 4 K t<lSK 4 

a^ia 1^*^ 4it I SI ^ 'If silaalS feats ei4 
5-11-2000 feC4C4 I lai^ 'UCS &T4fe4 4*1W^rt4 
®ic44r caai fats aita 1 ca b4i 'S^Si 515[w aaifsa 
ac4ief4 I fe^ 2001-2009 a^as sifaa csiai swtsi 
ispjfa*!) 5t4 41, aiRia s^fe ’01, ’02,*--’09 a4'8 
caai 5 sits aiM 1 

5 fK35T4 - IScsica fe* 5 [ aaioft atnfss.e'Sigw -sic^ C4i3i?4 
• aafef (Roman system) aefes fesi 1 vses «j:4i®ia’*'' 
ji^'sm fg?! ^11 iics aesR 5i^ntf«T4 m 'S^ffS 'siisnai 

fs? fesTi casR 20^XX, 31-XXl, C-100, 
300-CCC, 900^CM, 1000-M, 1900- 
MCM, 2000"^MM ^snfa fe« f®a sit4 a^si 
aw I afa aai^ft caw caaai aia si et«t sifaafS 
5C4 5.11.XX, ladi 'BiRica cerS eta 'sa? csrai tsiifa 
anaica '5ic44r ^jfaai eta 1 (Asita jfS >^41 aFnaife 
41 fafita sra 44C5T carols 5 -ei^ 4?an4 caiaw 
'swa 44ic4t can4 ^fs eta aesr ata ea 4i 1 caiaia 
anaipra fafe« faacaa atai 'flaa-a aga aiaeia arai 
ecBi 1 fafsn afe, faaiwtaa fafsn caaf, sifa^ a'^fsa 
fafsn Isnfats sia ap aaia aiesi 

aia I 


39 ^^W a^»» 


a?s5 miwa ^nanfea siaan^fe tas ^a ^ snce 
ca sitaa arsifea^ ^44 caca*^ ewsra a^ai aw 
^1484 1 caaa enaitaa ^4 favS afsc4*ft swan^fea 
ai8 fsa aiitffnva’^ (1 '5nt5n4r4^=9*4605x 
10^® fsi§i4) I JWBttfsra sit«n ca 44 atat^ caaica 
cip^ 'A4^ aifaan^l <5ii3^eT 3 ^, alfe^ai aafTs maa 
caa atate 1 afRfQ esw^fe aaa arwifea staa smi m 
■isiw, sanfa srai ananfia 'Aarfii 9ifs«ffe ’gpTff 
«W4 1 ana*! siai^ et^ tat arafttar Sawia, ai fi«ca>' a^ 
siaana war eow 1 

'e»r«fw 'ancafa'na cwnfsfawnjfl ai^ cw. av aw 34 
4^44 nt^ fac«4a aataa sirapnaFfev caa^^a afs 


slM*! 4144. cagfec^” 5^14 414 ®Ii3[41Ca ‘4¥-C‘4M^’ 4511 

ea I . 4^-c‘5ii5Tcara 4?®i fetaca asii cats -^ica ca, siai 
(Av aataa 'sirasawfBar j^fsi^ai aafas m ca^fe 
:i4si«!4 I airasai^fBar iptca^ 'A^ c^tM^ufsi^ (saiass 
ei^imwa ■nna aiaa anw atate) aacsta cei$ 'snyfsa i 
c4“{fa ®3t4a ^1 srra aia 4*1 fesft cafsifea 1 
cemfsfawiaf aar aara aawa ta, 'A^ c^tisrarifel sia^i 
48141 < 514551 1 afe'Q 4<^R 4Wi 4CTa caffes 

s i^aic a a asjsi aatila awia fetaf, s«nf*f fis aeta 
tA^/ »fTa«ia ecate ca sw’fi sgfea jgn^ ^tlf^t c’nsrar 
45 , 'siiafaar cacaa f^rsfacaa caufei ’ifaan's 
siwfas 4nc4a {aiwa Hu '^njsr acai) aw p 1 35fc5t 


aRaf 732101 
3 
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mR « 


“IP TO 

c?ti3i \ wi ’ORsftr’F ffc?} «SR—'siraijRT^ifa’F 
3iia« «[w<F w 5i<«iTwa 

Cl'IiSTC^R R:?f!:5 I 

w <^5 t uqv. ’n?iOTi 1947 

5^ «f3Wa 'SfTSS^I^fev 5TO31 CSIW^I «ff?l5a CffH I 
m JiOT ’tri 

5W?^ ^^fTi?pra ^<r-r.<iFPF sj?:?! I csrii 

c^nsn^is 1 felg ??! !nc«r?!: >wps iaar'S '^p ^fh 

w? ^prior^ (i)?i^ ^«\ gjppRj !5iu[^^ 

Hj i-7si‘i3C5f ‘Sif^'^-!:'!>(^ sK?f OT^ii ?im 12l «RK:«fa csn^c^?! 
515^5! cir^ifl c«ii;^J3 (;?|i«ft fspg ijIiBC? i 

WJlfef^SSFll asi?} «, <I?P-CTT51V 

f^lCWil 5511 fiRi|ri? :5?^g I TOT C‘n? C'TITST^- 
^f5i c!ow fsiw ^ Israel 5t^s( I 

c’FR c6?T^iccn 51^ asn*i w, <i'asncq c’ITst^f- 

SIW5 soil's KTO I ®15:C5T CSCSf <t?[I?| «SJ|i 
c^i ac?iiw7ita 3il*i, «] f^i*# to lac^ncj^i 51^1 

'snsiKJf?! -nei I «(??i cMTfficvii 'sa, ?in»iitf, ®n»raal«i 
^151 sEiic^ ; c’liei^gfsi a«|si sii;^ 

5isi=^a <fi?i? lU^fsTC^ 3i"p{«f c?n$i^ fe^w 
’F?!! OT'O aic^l I W C5CT3 fH^-«lI^=5«l 

5ia fail's C?I. '*1 ®RI '5?I ^ilFilC^fil 

I C«C^ ai?!?! CT a5!l*ri>1, '»1 CS1K?I 

5ia ^rai ai's 1 tsl 51 a c‘fiT5re=if?i 

I 

5ICT ’Fk C’OTO^il f^<I «1^ 

«<35l ?t5T? li!^? «]?C5r <Iil^tf3 ^gl^5 SlR^lsf l^WRI 
C^lCi aiC?! I 5^ spriji qiET yji ara 

'sic'ni ?jf? caieii:^?! ^jRtf 

c?i5 5?i 01^51 si5i^‘»r[5 ai?i I ^njr[t*6i 

51IR 'ST^ccff ®iiTO, ^iic^F ?i^i jnff, 

W5J^!f|«l 5]aC?F 'Stf^gfSI spca 

'$!?( afsar&it snsgrag^ei af® c’lisi^i;^' 

c®w w?iia «ia^?r TO 1 

snfv!? paic^ii awf^sic^?! 

il^l$ vflS, f^^SBR 'Snglfi JI?[;1] 

<5jspreFi Piero (Scientific American, June 1977, 

p. 66) I ®iwii ®rag ^ilsn c5]k to?i 19 cac^ 740- 

iHt t’Fg c^ ^ic^fii sfisn ifl'v ®ircen’F^ 

c<jpr i’8 ®(iwi¥5i^ I ^5(Ri ^§-5 m »i’iii?5fa| 

«tf3reRfl«i ^1 am 10" c’peif®??, 

wvM c*w«i ac*ii«fii I c’lrrom 


f 36®si 2fl awn 

5Tf^ ^iTai4 'SR:*r?i awffi anaic»fe cpra 'biwv (Si3 ; 

! 5 ®ni< a»ns «?! smaipf \ 

®i5C5f m, aipn^ (fljj? «ni5i^<i afn fasi^F sila 
TtoIs® <5iTOi "aTStS c’PT’F^ c®w n^pm acw 
araw 1 

iflsfKR 'snsre?}!®, Biv{ 51^, ^15^ awnwal 

^ia«i—cpt^ar wfl so^csii^Ttav fa'^wei- 
fawpjn ’Ri cac® aica 1 cm ®m c^cm emfev 
wmm ^Ftei w c^sif®?! an s^, ®i 
afe?® ^ac® anm 1 aln giasc^ laarEC 

?aim ®iwa aTO^car sia w^ni 5 a, ®R:cn ^iwa c^a 
aan'siw piac^F awi can 1 aaf-camwa toi 
»pn apgi:® ai« laa? g-nias^ac^ af®?® to® 
aiw I ®!T^, ta*j«'asii anc® f si(?n ca 

ca^H ^f‘icgi® “sil^cai' camim 1 caK'j ’^f*i- 

csic®5 siwi siicai acai as’aa ><iu5, ®m «Fcn 

caesm SIW5 luarSi ai'?f® 51 a ■'Fk ca^ ^- 

af®5® arse® aiH 1 ®iot?i <11 (fla^ikaf 

af^fn® an c®c5f nifiasic® aica 1 f«F^ aaHa 
wear ^iqi c^c? ca, an^jfn esw avpicap 'snSasKiiim 
aw 5isa®s as 1 

®i 5 cn acTg gpsica af®f4® =f 9 c® men 
<5i3®s iiafffi av-minar am afac®^ to, aia awi liiaifS 
®ma>i ai csici ®6 smasi 3 ^^ to ecnis 1 cs^afa 
miawicaa asmai ^laas a>a asm®! mm^v^fna ®a 
«p^ a^a 1 Ha—®i‘scn *?rt'a® ni»r»f a^ ni«ifa^ 
cro—ca<(i!?i w^®? ®m’Fi^^n 33 ?^$ to Knc? acn ^1 
nicsi-®!!:??! ®a csitascaa ^(^ra ?iwitaa w.^'^ ft*iw 1 
targfro naai snfara gaaieta fa'sfafnncaa 

t %.M liiat ^Rj®m ckaip^i la^fa^nna, f®. far. 
$i5lm ^t^icawa ca, fnas 810 aica'fl’FfS cainwa awi 
TOTO5 '«a>^ aiank aacaa Ssa ®man «aat 
asa®s nm« fa^i ®man ^ to senes 1 fera-810 
'im aiiaT*f aca sa 4-5 menT^pa^, acara 
eninv ai4i^-5-im aiPiit«(« fn| asp 1 catnnm 
afnedslaeani liia. lan, ®im. (fln. Y® v Mro mat 
OTaam Yanfannesa w. Y®. ta^ia Y’ssYro ®iien mn^ 
aYasmamn si® YsicaesM 1 'fei aY®(pnnasi^ 
c*?ima nica p nrasawYa’s croa maYa^ caaiYstiia 
aii asc«w =FTesf emsesa 1 aYa ^1 Y^f Ya^l mt 
aac^ia asg am, aiwa ®a cala ®caa maf-a' ctof ’Pcaaf-a’ 
acaa, ®iscn Yjuts am ca«ai a^Y^ TO ca, 
caaY «caa minn-gYn afsj ®iaan ^Y^ nYffa aron 1 








I cnk Iwra *lt*f ®n«*^ 3J^^ 59 
®C9 «’l9^I ®II9 finc^ ? C9*ft ®t5T, ’»'« 5i!?f ^<1^ ^i^ll- 
’»igi9 ?T^'Q mm «er^if5® c?!ii;’i9 

'119^ ^t^er, =1^3915^ 9gf9*l '»?il95«l 1 

©raa 9i 'ei?( u^ics!^ g^iJisi 9a*n 

-tflW ^il91 9T9 ? 513??!?*§fe inCa 59 SITSI 
cam I '5Pi«{ 5C9I sfjpw aaen^ «I^ jw, 
®iqj}]fa^ I OiC?! c^»n '|^C« 59 91 

a^ I cai’jffi'sf'! a9fic»T9 'em 5-raf»rw9 siwi^ 9a c^r i 
atika 'atm®?] sneo^ ®i«fia camsw®! aa!Tc*fa 
9«ii9sa ’{c^ toa af39>T9 ai af^caiwa aia*?! abac's 
59 - 9 icar aw canpi^sinfam (Prophylaxis) 

Tasia 91^! cai’f^’^a spptto aa fsaiaRia ca^ia 
5ihs9i9^ ®tie-f<3 aiwiwa i 'tea fassR >111 
®9ia5 cam faaiataa afeaapa aia^i ’fac® 9^91 
zrsw 9si'i>R9 '59*953 esl aiifa 9’ac2f 5?99iaiac«ia 
fa®nfif'5f«af cb^jjii iflarra^ acaisR 1 ®iaai lawwa 
'9SRf^ W^^^Tiattwa ^ 5 ^ ®KC«t9 
sCTi« aiifa 9’ac95—?ai:*t9 ^a 'fla at«aiia ai f^aiav 
a7a»8 taaoi aca^ faaif'safa ®p^®i <3 9c»«?59®^ 
9519® 9WW5 I C9ut®19 f9a«t9 «IT^ ZK?!^ I fst^aai 
fa«ii995 993 fa®i9 a-ac# c«f*i^ ca aia^ 'e ara^^i- 
<8iiifaw9 awTcaa ami acare am 
maigi, cassraif], as, «an, ^faa, aiisil,’vas a^i^'sa 

^9ea*fl ais'Sia i c>^ 9CT 'tass^^a aip'sizpj® 
fa5??^a59 asiatasicaa casii c»re>a9 aiafaaf a^f® « 
mncaa aw jsi'sa aiai 5 C 9 acaes 1 C 9 ^ aaaw^ 
fawwws. <11^ 3^3 ama taaraacann <a5 ^9195 antafS 
aawflaafi® 5 «?na afaac^—(fla anav®! <3 <59195^ 
caa »C9^ cac9 gotw i ana fawpwra ‘am vw 


'*5ea s^caa caw aiifac’? a»fl^^ a^ai 9sa 5C9D5, 
fear casiea <«fi?f»! cat’? '59195 aa^ caiafSc*^ afa® 
<3 fesj^sr ?F?n asa 5caw—5K® aw5aif5ar fasBrcaai 
ai '519195mal Tsfaraai fa»naaai 9it aga ! 

rfll: fas^a % 

cai^fe enfee® c*i9i5i, ^a, cacacv?, cat^ a’ff® 
9i?amt a’^wa 59. 5CT9 C9car cam « «pwai §^ac®a 
ca cw^ ^5aif®T5 91 aai ar*!! vfia^ 91^ cum 59 1 
®ca ’snwfeaia fac*(9 aijvp 5ce§ ‘fli caicaa ^aa 1 anatei- 
51^319 C3itt9 anfaa (Rabies) araar 
C91W3 919*11 'sii^i^s aialai^ <£k 51^9^99 «nai9 

(Reservior) « 915’? 1 ^^car siaacar ^lac® <115' 
cai'siRP lasia area 5W, ai*fife aiai ara Jj’sai 'si:!'? 
59 I cal 5133 aiaiaica 5iia aial aiga 'stwRs 59 i 
(9 arai ai9 anifea m cs!car| ^hi ca aiaea c»i9W 
ai 3 aqaficsi 'ai^iwa 5??fi®«^ cam 591 airfa® 
(Rabid) aniiT&Bi asicfl 5c^ 911® ai (aim ) 1 
rfll cam «^ai^ awiaa®s ®i| 1 Maaai«nc» 

33[fef«nfeica aam araia aam aa aaa 

aiaawifea *«f¥ cacar isnasfear 35®®®! isiail cal 
95(9199 a?95a»ai ^laafaaia) g,| aipcar-fafa 
a^aaa caic’ia aaia arraa t5aica (Germ 

Theory>a ar«n aesr c^K^a <99? cal a^anfcar <li9 
^Tawl at^fe® 3ca cairea; ana caic^ia fa^ ?fe9 
SaiC9 '5iaBf9i®i »if« (Immunity) 9® « a«i 
i®?a area fewa^ia 951a aieiiic«ia aa cato cmR 
S59«^ mi5^ caie^a 515 csicar ^sia liiaraR) 
am feam® onfaws area caisa 1 •aa '$il a? aaa 
¥aaw?ia 8m?5C5 eftai^faana (Bacteriology) 


•cw, <aa. fit C»!#»Vf,58A <99, f lwl ^c ag ||^, 9rfiT>rt®1-7000. 06 
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[ 36^ 2s 


fvstql fa«i ‘«s? '019^, WOT asn*i ^ca otc« 
cacsc?:^ c*l—<3 
T<i3is ^cS cvtj? ®ot ;—c^iR a^ss 

wi 'SI ??i =111 'bI 5 ®nc‘n 'sp^^ 

SJjflst SI^ItJpOTa *113*11 f^eT CS 5i« ’yes OT C*FW "SOT 
f3 f3 ('»¥ 31 ^3113) >133 —STC*? 

'Srai 38ICS5I ^«)sa®J?Ji (Spontaneous Generation) 

vaS^ C3rf^ CIC5!t?y3r SI^*(f8 31 ®^3W \m C3 

c^ jisi?i c3 cyR wi cs cyR e)3 ^ ysc® aicsR 
31 yKK'R—( f^y sr53Rl *>i?’33)3 ai3 m'^ 

»jii <3 T'#i awRi cacscf ) i suo^t tsaiJt) ai?3 a®w 
3src*13 S131 Pt^ m tsyiCT^ ^ a35f f^3TS yC3 
yes 3R *i'3Ty‘)3 c’^s'stc’i^ I ®T3 as c’Jiey^ aR3 
>isie^ 3«nsf f3®R-a^^®i3 <3 yaTssis; 'fl'SJt 'sis 

(Jiss miTs-siJi Jis^iess ) ^esiRaificfts a§fe i 

vfi^ cft'srETCSF’s Httn 'i 

csTcas ts^fss STSicy asR'Ss ^efit 'st^ ysi 
5 S I <ayf§ iBiRisR (Unban) 3! cats ( ages ) sntsa, 
'5Rit$ at^rsR (Sylvan) 3i sat (snat) i 

1) catssai^ (Urban Cycle) asssi'aest sisis 
5^3 3131^ ^ I tiiyffi aiasn ffcss yw!?? 

<5131 ffes 31 ai:j:3 atanfirs i 'sise® 

aiifsa 'awTS ai^ess a^ysi 99 ages c^y i 
aiafay ^asic’^is Ify cacy lafS i ats 
ara 3 spy sn^ ff3 anaet^s arsi (?feas ^Rarsw- 
asp? ynea i ®C3 y's C3 ®iiea ai 'sis f^ais ait i 
kfl|6ilc®i iic^cas fseas'? 'sns ca^aieal 'QSfi-ufacas 
yifs^ls I cat'siai cs aiifs® ffs yR^ie«T<3 asil aes 
ai I yR'jTRS ’513 <3 fscss snais ^as y^y tyg 
yes I <$15 yie^cy fs^i fsly^tw caes sis yns ca^’sieal 
•esn-^faeas si^jTs !?s i a?"® afsa^aiR aiycst's 
aiasnffs yR^OTis acs ftysrs fsfy^ai ai yscsr 
60 ^3 c»ny| sisi sis sesi ayifa's fseai# i (A^stcs 
(H esca ais ifly jjms c^iiy at'ss^s attfs® ^es ^laarsiest 
®f3 5si wi ^iiefcas 41fe et?5^ ^ai'siesf asl-yi 
uifsjcs W31 cae? cs ^ wsls ais j-^i^fis cya i^taarsiesr 
'bT® 5 C 81 'SOTS 5ie35 3T5 (fly^s asnsf snfsa 31 Bwi$«y 
cm asaa am 1 fswesm (^3101 iilaOTt t laes 
•Naictfm ^sF cacy ^ a^’Bc?™ 

JUSTS ffs’jfsiey aiwia fsyis 1 f^s cacy fsfisra 
afwjs 15 CS s(^ csia a'^ie® aics, sras'o 'snass 5 s 1 
oRiRi ^isaifars 31 saj ajja csieas Tayis m t 


2 ) 335 ar a^ereiaita's aRracer >at csieas 
5e^ 331 fyg 1 easier, cayc??, csl® 
a^ I '5C3 aOTS 3TSTse iflaa f^ess ais^s 
C3ev?e5 I 

l^iea a3T3® ca'yeasisi^ csieas srsy « 3i?y 1 
335 31 ^?aT?et® 33 sya a’^py^ «T3 i ynsaa yes <3 
csia aigra 1 aiey siiey sjt^^q ®ts aent ae? 1 'ses 
«ni^3 siOTfsyis aif^sT. caf^cyi, fcfaaia, c53ieai a'^^^ 
(?fcas sfcsnai 315 ® si siRamis siiSa (Vampire 
Bats) (iis^ yRi®i <3 5®sie’^3 a«a'|y sis^? taes -jq^ 
csia tseaa'sies a^sifsT® 5 s 1 lat sifpcss soti fy’g 
cyR csia C3ai sis 3i si «i3i aea 3C3 311 'iisi 
^ 'Bi^Tcas sisy « si^y 1 ^vs ^ots yisc^ 
3153 <3 yi3iT3t a>5e33 ca^ csia 1 ■ sifi? f35i3 
5f^5r I ' (flsi aiey a®ts ©yceis a^®u5m 1 u^siat 
sijvpefs "snsRis si'iica'C icI ®i^3i3 ap sieis c^ea 
cygRi I sii^p SI a>53i enk gyc^i sots ia'sicas 
315 ^ awOTl '5-131 snfsJ^-'ynsi^ 5 e« aics 1 ij'isr ca^as 
^?TS cRyio fsasBRy 1 'si^ yneafsyis S's caca's 
sifscas 313511 5jsea 1 yn3Te«r3 csea sis'? 3il 1 
“^fasts seat si^isTcaiatsial cyssrsia 'sie^fesi aci- 
caeal csia 3i^ 1 yns ca^ R'eesr 1 'ses 

f3§?5?5nra, ^«stI sta^jia, ca6?ge63 ai^aia ^ea 
fssRaa's yeira aai Rssisa yes 'iots csea csia 
a*’j*^ca 35R ysi cae? se^r ayia 1 'sisi '^[^aia caeas 
f^ e C3?i5tcy yi?iyt'?5ie3 aiaesi^ v!i| esiaey salf® 
yese? 1 'yiaiess ^'siai csea ca^ yiaSi fy 
®ias3 ? 

'STtfaR s 

aiisrSmilesiesuTay ait® 5j[a5r p's vst ei^ieas 
c5^3i6i< 3 'snapaaray 1 f^y gesre^s^ a® 1 <ay^ fsy 
^esn, 'si3iffy e'er®!, pifstacy sfais anyies aiwwi 
a^ips 31TS aia^ai ^sia :^i3 a® <511333 [ l 3 ^ fra) 1 
'sityies ara 180 x 75 nm. ( yaae?y lay 5 ws nm 
31 3J8T ar^esTc^Ta faes'Q oral am 31 ) 1 f'5®3$i 
«fly#i sns. ^313. 1 * 1 . f 3 ^fgsfjiy anifae®3 cyis (core) 
fafa^S <11151:31 ^iifsra 'siiyics af^, <5113 si^cs e^fea^ 
esnf^ ^3is '511333 31 yn<3f3ps 31 facs cnasr ®il 5 ia 

C35-it '5113. «I13. <«. -3^fd ^pfry® I 

ws '*131 ai^eyia anyaayi^ < 51^313 1 ai^icsa 
ac3^ Reas ai^ifsy stafseis aeS 1 anans (ywngR) 
SIR cacy aiiyrs acs^ «if® ays «*»i cyrita 



59 




i 

<3 CSigtf'Sh® 

vflfUCT BW I *H«IW >iS!a ‘{Wt 

<m f«rc^ ?,i«5 ^teira af^^fffra kc*? tac^iw 
oD^ if sri^ra 5ii3f ag?[ siiBro ^wp 

^ »fi| fliT^ Ji^gnfsra 55 1 cetc-’IS 

cnaafiij sR^sifsTCvSi *i)?!i ^nc^il c-^k^ ?ira 1 

jfcsi CPTC^RI ^?ii ^ cpTC’^ra csfwrf^fsa c^?w 



1^? fps 


•al ®^aiCT?i 'sifs's csic^^ '^<sfii ?ii?i 1 c^i^sFii 

^ 5J1 *l«JT«{ C31^5T^*l a^IM?! «JK9i| s^ien, 

C5K'^ ^ sj] c’FR 5ni?ira§?ft 

c6p^ >s% c?n^t *}S] I ®i«j“n ai«i?5pif 

®ii8TO s« ’TWpiwRi ^ra^iia wig«i£^e^5Tra 

®i^jRfi S'*!!} csnaa cts wiw ®tcit 5 ai«iTsfv 
£5^1 I 5iWI51«I #1T^ SI® 5 ® :toC 51 ?l| 

5iT»i>?TJiBft (Lymph) «i?fk?i s^ffca acf J« 1 £ji^ 

Sifeu Cts:^ *l®p ^ ai«^fsp|r <5lBF5itci<i >5R 5C?I 

•rTIgii £?u?t ac^5 »Ri *1^ £51^51'^ avTC^ 
»isre m fahiii®« (Incubation) 

5W 1 3® ^1 efrfjppi fjfw £5n?i a’fi*! >15:^ 

« Jj'ia 55 ui^aw £si| iiic?nc® ®ri £«r:^ <5ict«> 

spffl BiicM-<5i«fis ?*tf?r?i®Si £?K? 

^ I , ®i^ snsjw, sp^ 3J1 'qT!?p ’TTsppKEi f^ac«f?i 'snxis^i 
wfl’ns'i t(m fisK^F p'?§i V5i, >i5ri6i 

«ic® vsi BiK<i 1 sna 7 £«cv 10 fjfpw sipn^ 

Kim^ a^wj^ac® aira 1 sn ^cet »inn?*rs m 
c«CT 3 sipi a^ >isia siiEa 1 ®w ofr c^ esFca 
^nspe £8 ict sna 1 'wni 'siRf'Q vrictj 

fc’w OTW?! aa?i®i « TOi 1 


sitsE^ £5?!^ ( sif) '5ii5i« caaicR 

atfi? s??i I *ncv ^ «nA*FS6 ^a^icJiSFisn^f^a 
(Acute Encephalitis) oiri 'si-a s-siaf'fwa siwi^ 
nmm I ^PiPJi ?ns 5II i 

'sntal aiaeiiffa, £aai5r £?rfi?nt'ra cTiei] 

l<TC?ll (at C^ICa^ '5tti?T’1 (a?!? vilt I'fW ®WF3 

55.1 £<iT9raTs a^f§a £9m si'^'i a^ica^ 5/6 ffit snca 
£««<Ft ®Tpra «ii5ii?i, c5ic«ra £?iia-®it3w cfai m 
siic® JiQpsi'i a«i®i m.^ 'm ®ict 5 a^^t ^at £?iia 

5?1P1T!I '^51 ffCSI a^ 5?I I ®lt asiSI tiR£?F^'f 6 « faf?! 8 ® 

5?1 a^ffsjq '^5I®1?| BRI 10 ftR I SiCHit a^ffi 
TOi ^ire I 'at aatica^ ma ’insppicffi Wg ^?i i^i 1 

^f^igjsfCsftl stNi t 

1. ^siip (Bite)-aia5ii a> 5 i?i (at £^ia 

5i?ffsiw5 a«n^i asi 1 <iiif<i®, easier, cs^ier, 
vastq f«F ascaKJTs (st mm 5 a < ’^wipiwi?) 

srisaic® BTsi^ra «n sntw (^-esiasitsTa a?‘B® 55 « 
cacs ^i^aa fe®c?i sts 1 

2 . «iT 5 ip (Scratch)« £ 5 ir§»? ?n 5 i 5 i (Licks)— 

Bisiipw '5r®j»a ®iT5ip ?ii 5 i6ic®« £»rc? ^at atsfsi® 
5C® aits I ^ BRlpl £««f ^ tat '5ltai^ f®®iS £*I£® 
aits III sc6 'sif® susn^n ®n'<ir5 ?ii ^^asifR® 1 ^ 5 ? g 
ftctp <11 *n<3?n wsai eaceit 

*iK«t I ®it £5iaii?i ta^^ eiiori sriawt ^-^FRi^iiRi 
tRi^Ta Jilt I £sr;^ si snl$c® ac^p aisfi erwis ^ag arfsi 
ai£g 55ft-tfrsi rci® sseer ®k® £SfR g’Fsr £^c$ jn^gi, 

SI SSI ai'e?n «i?a sisfcert ®t?i f®®s fra tat 'sitsipjs 
«nffsia ass 1 ®cs £al®isi £s a®!^ ^^fs^scs «ra'^at 
lat ®^sia scs sis 1 

cnsis £5ia 95 a^f®s £s cs^ia ewifsifpc®-®! 'sw® 
^cer^-^t fssi® ensfi siiawt £sia^ ^esig asissi 1 , 

3. STisisis (Aerosol)—iisica sell racs £S as 

gpi .Sllfs® STS[tp STCSr ^R 5 jj;y| jjgg jjjlfsa 

©itsia aits^i ®Ri a>i si si^s ®ra esc’F fasmas sit 
israt ®rRTO 5C® aicsi ®tsc® ea gsrs Sifi^sa 
ait 1 taoTca siai?, snfsa ait t 

HTtfa® ^i'spa % 

stifi^ 5tcs Biia si’^a as^ia aag enca 10 fsa 
£«KSf 10 sna, sfaa<3 'bus'Q csilf ^ i acs j-sfs acs sag 
£5 asisai «ntsF ai, aisisa® 2 a«i5 eacsr 2 sna aswt 
?cwi 55 CSS tfifv^aa fah«® 1 taws tat csia j-ssfw 
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aw^ia-Cl) fspSfiiaiJi (Furious) «ii ^^t 3 i 
5?wi?i'i 'Q ffc^?i ^*11 f 

^TC’P ^c? c^ra I ' 5 ic?' 3 pp §C 5 fef^ 
^ ^ Cfl 6 j|f 5 aiT?!S ^C?f, CI’FIiR:*! CSSIC® 

^iic’p, ®ic® ^sna ’?a 3 i awcei aia ai *n?i «i«iai 
£§5RRi «sA area far^ atsn cacar m cacaia ai, 5.^ ffca 

»iw] aiear 1 |-?p^ »[^ <3 snmi 

tqicv, «i^®ifaar «nqig <ji fgcaiaia C5^i area 

casfR Tii, !nf$, ar? < c>aa *5^^ «nas 
«[a «Pfcac^a *;ea5 aiai aia 1 ( 2 ) ®w (Dumb) 
ai carai 1 'sk asrfa® ffea caaj? 

®ia «!nev 1 caTai^faG ^ea ri, farg Caen'S 

5 ia sa, Jjf «pea f are^ »2ca ai’Pes 5 ia, ^a aia^ 5^ faea 
sTWi atea 1 c^i ajfa ®icaar 5i;{g gp ^naa 
5 ni I aea ?[a, sie® 'sii’^iesT ca faaina ^ica faf« 5 ® ®naa sia 
iia^ aia^ ^aca afi&ia, arikar area ai a^ia^ia’a ai 1 
♦ng.e5ii <5ia»i ai ^iiaifeifj^epia a^^g, enear am 1 
fTfi? f=5cae*pa acai^ aiai ara 1 <i\m far^ ^ f'fi3 ^c^ntia 
sra jpna aiaiapir ai ^acararraia 1 -sea^ wena ai c^sfsrra 
’raw faa 1 iflaTea vai aea awe« ^a—if a ai 
*n<wi ♦lueaa f«F^ wm “efan^*?” 5a :aef?r 
caae?r ®iai ®g ♦na ?ii ai cm wrs 5a ^ 1 
casR arpa casiia ae$ 1 ®icaear ac«f58faar ^ ai 
ca^mre^F cfffj faea caae® BTa-^iai 'si aict^ 1 
^ v 5 ia ai ^ aaia ane^f ^#3 (sai aiaia® 
m, ®f 5 i€ aia 1 ^fsar? m cae?s ■'naest ai ^e^ 
®a ai ■■vae«T cat na aiibrs ^ fa 'Oaa aiaai 

^ I 


at>9[e^ ai % 

aifm iflt cai^ w aaea ’ia alea afeat aw “aia 1 
«naaT cai5t siwa ^ne^i ?ti aii^-aiiw, faia*ai, “lafa'Wiia 
'sia, snaiaiai, art ^a (100"-101‘’F) 5"5Bt faa 
K5! I ^a *i®arai aia ®nf*i cm aits^^ieai wfieaia 
'5(«fR ®itam aeacaa ^la^ira aa*ii ai gsiarieai ^awai 
aiai^^ia caai caa aaia 'siie^ 1 'sia’igt ae^N- 
faf®g wif Sc?35?aTa sea aiaraar caa 1 aaea 
"a«f?FT®?i«] ai sensory excitation, *fe^t 
isarg ^ifiga'si, ^aarg ^nesiit 

aia?i I aiaiMas aia, csia c«iear ^ aea a^it 
®n^«as, ai'a, gii '*a, ar^>ia« 'sissra 'siaam, Sesf^ 
®ia, 5)e'5-‘aiea f«i‘gfa aea rfsi a^ 'em « af'asi, «ca 
aacsea SaW^r^^ -sat aiaiaif ei^*i c'^ia e?5fta Maa 
f’tsre® ai »nai 1 cfar ai ca^ia '«aei f^faa f^siC'S) c^csit 
^^la ^®'^s;aa s,Ka ( ai^ae’f’al) 31 a ^aa aaei^ica a^ffs's 
(spasm) 5ca ■ac;? ca *sic5 ‘sna caeiit aia ai, 
aiaiaiar aaai 5,e® piiear 1 c*tcaa fftC'-r' sr^r ci^iirait ai 
ercsra ■I’rr ®iaai ®ia arsii ^^Re^it ®iarsi 5 a 1 arma 
faeaa -^fa faa ®(ifi cae's ai ^-fiaia f^^iai oneas ap 1 
'iie^ erCfffa »ic^ ai 'sm ^aia ^et'aujaia ^''sai aiat 
<i5!Ri sfTaeef 'oam « aiai ^ 1 3na 

^iit ^it ‘‘55Ti««Ep” am I cat aaaia C5ic5 iiarfii faffi 
Bl^ana vac® <aTev-aiev ^v6i na ai c^iaiesia ©iv 
aeett ’sicaev aea vea 1 m m fa'sieaa fC’i aait ®ia® 
c-ac^a aeaj na ai (paaieoia ai^it ^ca c^e? 1 ifit ®ia* 5 ! 
awiaa® 2-3 faat sesr, cvia cvia cf ca 5-6 frta 1 
®ia aasi ^leai aa «ii^cvt aiai aia 1 

®it aaa a® faaiav fefv^ai ai cairFiterJif^a-iaa vai (at 
caie^f ta®t 1 


"fa^ieaa tf®w anana ^naiev aj c«f»iaia'f aafawa am ^aa vaitc® 5 t® 1 fv^ ®waa 
aeai ®iac®a a[ia cvMa ? f»rwrie 5 ^ ®ieai ai^ afaians cat aw v«nt fi*ntc® !tt® 1 
®ia®ap!t ca evasit ®Taaaa atnfa^, (si^Jiaiia vi^ cviafaat ®i^eaa aca, lat 'flv v<qit fwfaa 
•>2faai ®nfa®isi 1 fa«ne®a aim tuprca ’rNi^ih ait, sja? ai fa^ia« <aeac«i cviafaa “aiea 
ai, ®i!^a warn '^jfaaifa 1 ®aa aca i^t^i ca ajf» c^ffa ^taitaiea, cva®T cat iai nfa®m 

vea 1 maaw ^ vfac® ^a 1 ®ni^ mmieaa «pneaa asc 1 ” 

>» 

—aroia" em#t5aa 




CW 'Q 


2I*ira jftrfT'S ^fnfsf ^»f-iRTSl 

I k»l JilkCi!, ^C?I 

^icnra c^ik^ ^ 5 , ' 

a5f5f^*fira m sh^imI ■^c;«iia 

ata?9i®Rr 5Tii C5ICH Altera ‘'aiT'Jt!?f csn^H ta w’lFfl 
a*H I Sfinic^^^ <a^ ^ 

'5|l!R PI 51^ acs^Si -^ICil'?l 



BS 

^81^1 T^cbvT ^Ssncai 1 «ii:«p?i ’'pww 
«ncaf®I'’F'$RlT * 1 ^ f5^15 fSiT?l’91® ^SS, 

Jisis 1907 23w en^ral ^i®ncR?i ?)^*iF^t 

f&lfjFBJ® tUR 1 'e?n^ 

^ I C5i«n*(!?i •53. ^ f^ic6ic<$ m C8i®n 

®r?ra cw 55 1929 "gplla f^*sf5*fn5i?i ws^ 
cii® ^ I c5i«ipft 51 a 5C«r^ 35f^icst?i dfif’TO't 

^SvT<j5i 5rai5'5rc$^ ♦wT«l!5«fn5 « 


5Ft«t^ I 1932 8i?&i=*t ceic«p i939 

f^aitSi <3 ' 8 >n<Fi f^i'sfjj'fii^icg 
1 1938 «p§r;’^ c«ic^ fs.'fl’i. 

^ 1939 i? 

hsic^t? wim^F aw 5R I 
1935 37n=Fi?i f<ian® 

9R?i5«ti-asf$ (On the interaction of elementary 
particles—Proc, Pliys. Math. Soc. Japan, 
17, p *48) a«Pif»is 551 'fil aca ®iitg ^• 
15515 ^a5 ^ICcTT^faiB il5t ®i®IB m 

(;5;t5i5«TT5 Ifsf'B I a55i(^5 c^m ®5W caifiji wi5i « 

1 fJt^CTS B5 csndt^fg ^WR ®icfic ^eT5fSW5 
1838*6 ^*1 I a55ii^ «iw 

551>!rjf.55 5?a5 §>!516 pI C'FfSP&lsi ®5C^ 
amiiii w?! I c'Ti^i'&isi ®5qmc5 5 I; «nf 5 ® 555 *«:« 

f®af5$ i c=?i51‘^pi 5Ccii 51 

alfg I 5511 55 ®i™ 

15 ^ ^C5fji5iw5 siwiwf^^^l^stwai 515, ^ qpi 
®nc^ c^FiS^i I c^ftS^ l^^fsR arw ®n5 '5 ri 

caR'i I la^ ^RiaiPF 1 b 1?3 afw f®[3i 

l55iK^ «nc5^ w l^llgwia awi w ^ hrai vgj, 

CT^ 5C5i5 9l?isi^ ^Wl m C5fR 5^51, BC5 CT 

5f*n Jt5[ I SaTci5 ai^iwj aifa?®T lara^ws 
5PI1C5 fsfsi ®ll®15 '5FS1B ’Fai 

'5153 cata cac’F ^ii^i i csn^lSsiw «a^ <5? 
tw^r^CJRi '5W5 200 ga» m 55 ctjr i 

^Sw515 a3ll55 CSil5T*F«n5 f^Sliil a^WT 51TO5 
5Wii I m wai ksr 5 ^ csrcrs 

ails? fa® I IS5n<35I ®|$3f I ppfas 

»H^wi l^fa W'5ii:»ia ^ ^ais ®iwr »Rrflv 
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^ nics I ^*ii o fiife- 

?ficRra ^’Irak's ![c« ’tiM I «nsi-f^?^?ii:®i p csifj^i soto 

JlSli^^l i£|?t ®lIfgiI5T iO"® OT’TS 

^ ^SI I 

asiwa ^57I»J=55t?I'fRIC«1?I <^5 ®IT?IS 5C5n 
«nw?55j^i5, ?iif»reia « fgc^ i £sijfcr« 

S'lisf >iW <7l«?fi C9f5T 1837 'ElKsif<!<Pl?I 
'Q tifjfiafiisiHTi csi^-ai^Tcta «R?® I ’nc® 

55TS( 1>(«| vfjHi ^f?I 1^ ^‘Il?l c*f 'S 

cmsfii SI astfsis jkst ais to c^sr i 

to^'ii^i sifci^Fra p ?c^i ^13 '*«pf5 Jiist I 1943-45 
«iJ§CT A. 1. Alikhanov a 4. 1. Alikhanyan- 
C^llaWs f3«Ht5f5l «il5l-W^3ra 
a«1^i BipffWK ^?»t:*ii 51 ai^ic-? 3250 

^cisB 4 i^1i3 ^i# «PH I '4iwa 

«! ac^ c*i3i^ '?«ii ^iwa ®fl Ii:2i3!-8W3 ^caa 200, 
300, 600 a 900 ^*11 1947 s|>&TC«f3 fat^a faapft 

aia£55! a ^ig >i5;<ifsi35i Mipi-gHa aca^«ira 
ceft^iaca 5iifawa ’^ca?! iisR uiai- csw^i sii 1937naa 
cswRa c'nc’F ®ia1 ag faaw asff t aiaca^ 
1937-43-CSiJiWa filSl W?! fsi§"i?157Jl ( ) 4as 

1947-43 cswwa fiR (^t-csuisi) i i? 

3^5113^ Vllf6K?Flf*fflra 3]2^OTC® fj73C357>n^r35lto 300 
?sife33 csT'd «»i?®!:s «toara, an^, sun 

43? ^^Bif^aicsia »iC5f ‘5ns!¥i aj-qra iRsiPia y{i^ 

5S I CBlaar fi^nja >ii5tc3i tsw af«i]a 5iraF a sg to 
^ca ag aafs] c5Ri?ig jiir aiasi c’lis i 

ai^-cw a fsiS-cnJiii tR-®f?3. ai«i-®fi53 a TagT??® 
?c® arcs i canSR-car^ii 37?3C^ ’ft'iari^caa af^a Saa 
f^^a ¥ca fafwH ai|-csi»iwa 35^6 5a 1 »fil- 

WJiwa 'sa 264’2 n\ 43? 5iipi^ sns 10'^“ otc^'® i 

sjsai? einiRTa ^icsf 4’ff6 m^-csisiJi 5^6 

fliPH-af’aia 3fca f3f«6!f 5a 1 a^iaaaf ^- 

csj^icfia () sa 273‘2 m,, 43 ? 'sii^’sist 2'6x 
10“** wcasa I 4^ csTOJia ^a ♦ifa^f® 51:511 
43!f& a^iiaias- faS-ca^iJi (fsiS^R ) a 43^ fi!fe^§i?ii 1 
asaaiaf fsi55-cswwa sa 212 ro,, 43 ? an^siBT 2*2 x 
10'® I fJlSftoia <53 “^31, «II3W »|[3I 43? 

to »^3i I 33i3iar ?3^-£sw:3a apa wc’P ^traai 31 a 

fflJSf^Fii a I aienaPF *111- 

CT3CTa ®a a 5iif9i?r a^ira^ ‘ni^-csi3wa 351^11 4a 
<3^1 caicar 53 3f«n3iv faS-cswi a 1 

3(«11^T fsi$-C35IWa ca a 911^5151 S3ia 3?1T3I^ fsi^ 


[ 36®si 3<, 2ir jRam 

C35a?[a 515550 43 ? 4 ^ arcana *ifa«rf® 3C$ 

?s?Sto a a?s-ti?^toc® 1 4 jj3 affaigitoF iwai 

3Ta-’^‘’->T + y, f^-^e* + v + v, 

'’^~~*f^~+v, fr—*t~+ >' + ''. 

4’3iw iTie^car^Fiwa ®a, jto— ffig%3 

ai^-jR5i^, y-^tRi-aHa c5ii 53, TT^-aiiiaiv 

ai^-(;si5i3, 77 *—■^^-(333, /*■*■—asirav 

/r-mn^ hiS-£35iJ), e~—kwf^, 

fji^fiwi. V—I ai$ ffl5>wa to 0 

43 ? fsiS-£si5iwa Wr i 1 fs]§-£S(5is( <Q ai^-csi5iii ®ica'5i 

®i?33F (^3 CS15RR3 5i^iR va<3ai c^ic? I 4^n afcaaffi 

£si3wa sifsivi 4<3iOT caaai 1^11 
5?R 155 ®a snfsigj ‘p(fa3f® 

f«i§i-csi5i?i 800ni,. I’7xl0"*** - 1 - 77 “ 

CTcat® 


C3r-C3>»iil 


e 800m.. e - +ir'' 

k“ 965m, 10-“‘c5R;37a 

k* 966-5m, l*2xl0-« k~-»,r' 

4-0“ 


+ dt 

6 i^-CT 5 r 970m„ lO'^OTCva t -*77 + 

n* -f w” 


T -*n 4* 

n^-l-Tr" 

+ 4: 

»Fi«n-csR3 1250m, « -*f, 4- 

jlfi f4Sfi53 vai 

C3iR-f3f5a3 caitar (s?!?! aiaaia 43 ? ^fsa ^arca ctjr 
5«aTa ^^laaia ®C5a ^^['5 cacg caar 1 f^^fepa- 
a5CT5a efldsisi §i5i ca?f 1 lasRlai cacsR 4^ 

sf?a to SEaia cm 1 wca-tota 5t»R 

5railR31 OTca cac5R 1940 ’f&n;’? ®iaR am^roBlsRi 
tc^toi rp^ia 43 ? 1943 csc^iom aj3 

^5iaw cafafi 1 1949 C3TC3ST ticv, 
pnc3«i ^9ica a?i«ltoa to ac33«na 
«Rj 1 ^^aqaai ^ 3S 5i?<8ia jict silsssTca 1 ® jr, 
l4c^ a59 3g a?^ I tiat Pi^r? waiw 

«ic? fa®(l ac33ar c?n^i i f®f4 fvin^ to 

f3«rn»rcaa Research Institute of Fundamental 
Physics-4a torv 43 ? <sm\ faaff^^aam 
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c<F|pi6t» i983 ] ^ 


Emeritus Professor. 1946 Progress 

of Theoretical Physics*«<a j i"* 1 ! wh wifev ^ 
mi Ww twiHs com 4 sh ^ 
l ^ *ji¥^ VK lutro^VC’ 


tion to Quantuin Mechanics, Introduction 
to the Theory of Elementary particles 
Icwaw iwwwii *w ^ ^ 




5«r :gpsj «fTin I >afS c«iw C* t 
f¥^ JITO SICR OT WTOS “nwa 5<t 

tshi 5fl I sicR 5»?n ?t®i 5«f w csof 
5CB tRShsc® «9sn 55 I fCf^H C<f®l 2Mfl «IPtV 

®nrTw cqsR Wiw, »mvcSw <«gf9re ot 

««:▼ s?j I ^ 5i^*f sn5i !w I «Rn ^pbi 

ceiwa degeneration-tfl i«f a§® 5S 
wsff®<35Tra c*sra £«t8f 5S fets ?a i !<«*« « 'Wi 
w ?c«f59», 5«j oiMTseBrai c^icw (true cell 
metabolism) srosT.fes^w sw« OT''n.c«CT 

asiatsfl 2»i Wc® *ncii ^ !ti 5«*nsi 

^ ^ I cansTT^ffiR caoiH ctT^ «Tf mcv 

csift a^afw Sne ^ toi i cvr 

CTC? 'fli 5SCSIR vsj Vd ^ »R| 5«f Cf=TO ^WSl ’«lflS 

m I wcv >11^ itsoiH ^wv»ip? vacBi 35 cr^iw 
fss] m I 

SPi cfiWCTi 51^ crw I emrai 51® f«Kii sp wwtic^i 
ailt I «<iw »fsfe wnd I ^1$ 

H ejTsw ^ I ««?!▼ 9ii enti PWiPi 51® froi 
pi cnaipn 1 ®<r tor mm pi««i «Pi • at 
aas awpii em jjW i^ii'tos 5«i «T«a 

aw I »fl| *KM 5W wi aw (i) f«iwa ana*R 
(ii) aHa»R 1 «ma toi ti§ aia (teat cup) 
aca I ctW .ajs 4ic6 aibiw wow an 1 »iw act 
enfsm f5S<[ area 1 aas ata aaf® aioi ft aica, 
cTOiPi pi avpfl® ^ I spi aw 4 k 5 wa ®w 
tidaa, ^ amw ®i aiai ^iwr aRai >wia*i 
a®, caw sN^ ajw taai era ? sigwf afaaicae 
ars cam i *n^ ifci va Waa ^*1 fw 1 
sen sqfqna^Saai^ from ac9 TOn 
wmfiikv hrfen aiw mm ^ sfd «Bna « haq 

•mvjn t*v«m CTT% apt wn y, aipw. 24 artti. 

4 


wen I stw awR*j awi as aia«i sn ‘anT^w' mu 
aaaai# cdiTd*! am 1 afS anabwiORi >icsf fs atca 1 
5W Wea nafWffli naca am, ai? stqjr, ^a 
«mm aor I acaa an sen c 4 na, ^wafa, 
aHc# ^nhr ai aiem ns 1 arthn 4 » nfs sjon caf$ 
SI CT’tfa BCSWPR csoi csWI cacs caacs cs^ as aa sw 
aiesincsi as^amss caca ataa sw 

•macfiia awa tsfa am 1 fa^ swafSfan 
aHaeSwia cem anafJa anfae acs ws 1 aaa 5s 
CTOS $a am 1 cs mi pi cs 4 bpi ^fics at nroa fta 
SR I sm am I aitcna aaafen aca anffi 
wiface ahws ss 1 «aa ss esca eacsi aKa i 301 
( ap) ' 7 % asa aica 1 sffs caia awca as cs«ft asa 
n enaji am aw ew 'sw sw *tsaii '5is aica 1 t«sw 
csai na fcs fa fa am 1 caa (S^ica ^ awi 
seal awicsa aww acswMls nffi feaisw^ Sps 
aica I csaa-caiWa, ap 501 cenfScas era 3 90 % 1 
44 cental wWhi ai^ anfaa 1 am aiieti-aim- 
ifaa. aiK lmi fs^a , anctifaSfaa 1 sew siai nea^ 
^caif$aawi anfaefscailii^airfaaamanafasw 
•BW anfaesd aia aoi 1 44 aiifapw awi amfaSftia 
anrai ainm, a^a ajim® ainaa, anaioa ama® 
ajifaa fsaii®» sw sfs ana 3 * 60 % fa^ ctw. naa, 
np 4 CW ps OR aia fsfea i enew sw cma w-fl 
^ aica 1 4^ sfs^ l^lOfi siSTH a^ f^aics aica 1 
pwafa (guernsey) ap sfss sna s? aica 1 ams 
pic<a (holstein) am* ap sTw sna an aica 1 
sTssaiialaaiaeteaicaa? sTsssnas? aiaea 
npss ww TOW asfsn ami sew sTss 
*mi tsWifsa, faWipi. fsfaaffia, amfaffia, bdnfga, 
faf*#a Iwihr fsam I wai cat* apa eaten caa' 
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'»a«5TCSI JW ««ft -Sf^ «nCT, fafsrf»W 
c<(w jcw Iff? R?ui 5ra ^ «w 

^'«n«aiOT ?i![ »f« Bf<fl 5«f CTO I 5w fits? ^»nCT 
sfiw I (offi swa siwi aarf?® ^nwivcSw cflt¥ «HP! i 
pf c«rcv iri ai asfta vat® 5 ot ^ anmdwcv 'Brec® 
5PH 'smai 'ffindfPHifwipi’ an^MroRt wn 

CR^ I jca «na wn (87*3%), sjssr spa 

ca»fit®T ‘snsiai acgT®% feama ^ncai i smti- 
fsiSrcaa 5ncR?n swa 'ancaf^ ^ 3 ® jnraeta»' >iMia«ra» 
Spaa 'sncaHa' gp l‘G 17—1*037 a<i?s to < spa 
cspaiw ifllfia STR a^w I jw af®®m cnsvai) war csnanRi 
«iTO cafi? 

{lOO-^y^^t^ ^ X100) 

36 

\£t m ^a*i aRTO!^ an^c® ♦nacai i tflan?? 36car 
34'jt8i\§ aai tosc? i [C. L.R-aTcai wiciifafiia tafiK], 
Spa WT«f frorca Na, K, Ca, Ma ^Bnfro ^p^ja 
*f>r?f 5, 5n^5. erne's m«i «nra i 

fw ?ac*ta ®ia^ %m i ca^far c«fRi 

aia-ca*R c>&fa®n%(ax* JSTPncaRi^ar®:, 

**^Rnilarx. fsaja, c^i^®:, ®ia«r efipj®; fsw i- gac^ 
5ica <3 60°C ®TE<i fRat^ vai TO « cafiicar ♦mat- 
ait®;®: 5 a ’Jcaf t vflus aia 98-99% ana^ifaai sro am 1 
Spa Safg® fa>g v«Ri?i^a, fB5ifsR*C ^aai la^ ’wfsc® 
r 4 TOa aia I gacar 100"C ai ®ia ca*ft ®k*j 
TOcm ca5 ga’;^ c»^a?n|@T5; gaawt uira 100% 
anvfdfaai aca aia 1 4 i 5 i gw ca Ra anarf^faai c^a 
itSsa area «iie»? ®iai «««« lac® aca m 1 aaii 
TOaw gw Bfaa ay aicv 1 ma arcs! 

«ig|faai to, arm*) sTaa a^ app '®T® 
f nroa, ®m^ cats ^fa^tpa to • 'O'aai 5faa ajg^ 
CB$ TO 1 <3 «i Rsrerca wwn aaaia 1 5fa ^^ita 
c®CT aicar ?FWT ♦nwa amna facro gw sfa aipa m 1 
miRi cJitaran^ena caWa aeaw \ caaKR (Smsic*! 
(2500-5000 *nS« / wiS fwa aai faw ga ^nJncRi 
TO ap»r arfiSvaig^ 2(«-a esro (SiS fw gw faw am 1 
( 1 ^ ga cacar rfla *n«aj aro aa 1 ^ 

gae® cwwiwr^i?:®: ga awt 1 gca fe’twra ’rsgf 
ama m$! IJsv aam ga ssg® tokv s^^irsTai^a;®; ga 
awi I ga c«Kaf ga ag® ’roa aaid Wa« mdi 
aRji to I P. F. A. taro a^groft (1976) gw 
wnw 4'5% $Ta ma^ ajar.sfa aw frca amnai ^nwR, 
i ga taev m ga ’fcX ca ‘•nta TOi 
TO Ha a(w 1 mil ga caca* 5?a gpw ^ 


TO < R«w ga ca^ faa aivca ai at «ci aw 1 
mw 1*5% TOd amr aro 1 A wi^ww ftpffaHw 
jcstor^, amfa®, caif^a atei® ^®nfa ca*TOm 
TOcai60*3%i f®a*n^ «ww Mani ca gacf® 
TO 1 TO ®iw c&ig®: ga acw I c&ig®: gw anwiw 
1*5% ^ « gwa wftR 'tm 10-5% am« ®icar 
waw c^Pj®: ga awr I 

gawr ag^a®5?ca anfawrfU, aifim, 
a^a, caRin, aiaf?, fwfn/amni, a^. awi. awR, 
fa, wfim, fawwna, fa-cafaf®# t®iifa amsi awar m 
a5 &5fa arai TO I ‘flgfw «nca anapaa cacw ^ fa^ 
froita aPW5® TO®i I »flc® asm ca“ft wia®, aiasafl ««ft 
TO®i I a^apR atfiv gw m^aa Hfaa a?c®a wrj 
artTOHi aww I a® a® cafaa acaw, Saawa apa®i dwar 
caHf TOaw i fawRam5<5pa aaf^i ^♦twa at® aitar t 
gwa awi w $5 afa 'aiw ®i fa i®fa a« 1 ca 
▼mw gwa •ifajiw aqaiaf fa-ma 56?aiaa aicaar ara, 
fat® 99-99'5% sFn$ «ncv 1 

Spsa^ aga ca?a anca ara s?cw gwa 

®aawa area am ma? ga« ^ntaa *twp •spfsTO qefi^ 
<&»pf caicaa a’faig sngw awifsi® to® ^a i 3 [c>TOnfaa 
(Brucellosis). fd^aiagpcwTfaa, crorwfwv ca^ifewfaai, 
thifwntsipn® cara, cai-aa*®, anafiillfdai m^ ap 
sj'aiaa®* caWf caai am 1 |cacenf»pi m’Fffi aiiaf^aai- 
af$® cam 1 icawiifaa afflcamSia ml? capaa ma • 
mfS sngpaa aw fawaar caia ^ toc® aita 1 
caicaa aror aga awsi swtaa «iica^ cafaw anca 1 
9r6a®"la 7-8 snta ca»{t anparaaiR (abortions) to < 
uo^ aflaig gw awfa® to • caafa to t 
fSfearafronfaa aiwfSfaata^ caiat mf$ aga aam 
caicaa vma 1 f^Samror anfswrw ii^ • caicaa mma 1 
^TRSPa atm wfaviaff ca^f owFi to i 5 R, to®, 
toHo m^ aiiapf TO I camwra afa gw maaJfaig 
®nCT « ®m caw fafea ai4tc® »Riifsi® TO • mm 
a? arsn mi aftaip Bf«a?n mm e aflfa® a^c® agfro 
cip aiam wm t nn»$cawi caif«c*mfS<f m, croicahTO 
caafSwfsBn eaoa wmai >«w fafa? wia« acat 
(shipping fever) 1 <«® 105“C-ma ca»if TO TO 
blood poison toi ctn c fe ta i Mw i wtHi ® 
H&w, diitaTwisn® wrn ^ aw« toii ma? 
TOTOW cata caat CTO t to skw a|]f5 amaw m 
mm awT #t toi ®iiaiii affeam,nife 
9toH., -a twew faw ww. waa 
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} mrA «it 

3W* aw TO«<a5s ^ W8! W3B »i t i» (6 i ^t i )>i *ifro^w«w« 4ii»*v«Bf6BT?rvw i pf’snip-pirSifti^. 

«J 1 B wfS mrv 9 aw I ww c^ot cm ^ «fnf*i®, m ^®a aw w« «inf»w 
^ wit ww w i «rf 5*f*wem w»ft faifww >iiwf, >«^ vw vet •wilnwtfswi 

iqs stew nil ow tflft ^Biwt^ Btw I ^ «icn nfs st^ vet ws • «w» cvw vKsicvif^jw f^feai is 
^ wan V 5 P® «ticv (11^ sreifsv 5 ?t aiwp sw *n i sfi mt *ra« fStv «ncv i vwsts cin^ftai pws 
p^*tt5iv#i»t 5WI1 cBwwnvfS £Sip*Ri 8ft<n% <5DT^if»i® vH cac5 f^its ®i*f vet > 2C*i?i siwi 
SFWf SJB ipt Wl SIS 2«f W«SI SS 5CS tlPH VTS I SWHRtl «WC9fS SI flfiWfSv 

sm I "Btfspnras cswlcv spt wk® swr i 


®tft v®r 


^WTS 5tw 3ssiera ^<PRt v® Ws;? 

®| CSISRII «nS I ^ SF?! “isi ^Fwr 5|I, ^ 

cvicfi ^1, ai*f>wa ^ si i “Tfs^fls cm 

eist—(SOTS S»nsis fv ? »flvf$ ^8ts «i^ «ncv 
jffi 5i^(aic«s assn^o lavlfi ®ifsK^ ♦tssi^ i 1934 
^^lOT Sira*® Scfl snksra veR ^ ws sis ®i^ 
5?$ si^icws assn^ afssc^ saw ®a6fasw 
sr 'si?ft sfitimss assn^ i cvea 

sev >avf6 a^srfS® 'siwis fatSs « ®is srakcv wrca 
^OTvds I 'srat sittcsKSS aasi^s eves csw 
Vflvl$ fs^s—VOT ®RI ®B fsi*! 5CB BIB I V»*l 
^OTV^esa 051 ®B ^ VB—caifcsB 1/1850 sw 
^B5 fsStolB ®B CaifiCSB B® I ®l| ®Rft ®OTB «lI*ltBV 
«®S BWia*l BtCBtB CKB jfS 'BBit SI^glWB SfSI 2 
Bwnfi SB I BWiBB w:«!B BRsfav ^ 18'016 
VR vnft BIOTS 201 . 

«w'\ BfOTB*?6siOT lbl‘4“C 'Q tSBKV 3'8"C I 
BW1B*I BfOTS C5CB CB «»fl ®1 aiBS I *WIB«t ®OTB 

B® ®Fft BfBT tV'ig VIIB SB. ®1 "itet «ICVOTI I 
«Rft BIOT stol SS Si I 4^ ®er CBCS 

CBCt SI 1 l^fSBIB S!®1 5?$ Is^S? ®T^ 
^iftCSCTS Wt^BW® ♦fT«lil CBW—®l OOT^ I StBlBB 
SOT SCBW «CB d^fdSW 8OT SSBI •rSWlB 

BOT iw-4v^ ®CBSfBSIB BWf B1 DgO SWR*! SOTB 
SB BPS ms 2Q0 BIB fsfe® WOT wi fBaw 
WWl BIOTS ^ S^ Si w BWBl PaOS <B SB 
TOT. BftBBwc® aaiB mimsnm si i 

BSilWlBBtPlteBS BBOI ^ SlifBSIS fSOT 
isl^si M »«Bi WBns sfs SI 19J4 


fs^fffBia wnsffBsresB ^r^shb uRfac^n cvfBs fBwavs 

BUfBSig — ^SB OSSfKBlB ss avifs® S| 5C®1 I 

otTb <3 tts S5 Vb1b 1 ffBS» WBf«BlS CB 815 SB 

osHbtv »f«n«^ fs^s fBcs csefsa vai bib—- sna 

fs^ilRS sf®CBS VB 5OT C®«lhfB®TB afSBl*! BID? I 

fBf^OTS? 

®HVTBS SOTl fs^fiCSBC (RISB^ WICSI ST®CBS 
Bli^ fs^tesB SBSfclfW BTO CBBS BBOTIB ®BS&!W 
vest ®S 'BF**nOT BT1?CBT I fs^CSB <8BSbl^ B® BW 

?B ®Rf «iis®s« ®® vpi I 0‘1 ^OTv^sc®!*^ sfsa 

fs^s CB sf«:BS aicB ®ii:® ®i5 'sotib asBi^ cveas 

ais Bs sisis^ cast ^cb n ®i^ bsb?® fs^ B?a 

BWi S^W SSSniCBCa 'WBI® ?TSt® WRICB «i«Rl OTlfB® 

asR VBj«i m *STa®cs cs a^sv aasii cveas 

aasi^OTa fBr<5icB «fs ^®isi*i V? vIbbtot sub 

Viw ? BfiSRl fsSfis vfBBTB ®Saf^ C^CB fjRB OTW 
BBifs CB fsSds OTca OTifs® 5OT ®ia sfs Bf^«i cBi;? 

BflSB VOT ®15 ®wtBW VCB aSBl^ CVCSB BHB'iSRB 
BWl JICB BI« I fv^ ®BS >11^ B1(?f® fS^S B^WOSt 

aasi^f a cbbibot sss ’»r$CB ^ ®i <flvfd os^fats 

'OTiiit BR*® aiCB I 

CBBS-BBl^tiBfSSIW^ tlivfe Is^ CSIBB B^K 

CB aisw't Al -28 Bi^CBuSi'n i®ts vacB ®i aifcCB^ 

^ fstOTOTB B1S1CB1 *51^ tsfSVS cstferv *tBIC«jf 
■BtS*!®®?! I 

««wpi stitfl TOW vm CVS anBW? *ssi| 
BBSWCB, fsAiS ?B5W-fsSOTW OTB ®^ ®1S #SCBS 
V^ CKS W>^ SSlilSS BiSS TSBITOT 
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wrt OTwft tff mu 
fv ? 5iwBi«f wff (lit 5»w VTOB •nsr-^'B^ndt 

»if« «Fn?tn?^ BfOT ^ 

w! 8 ri ePsTw ^tei ®i fJlSisot CW» ¥CB CW I 
«K»r D 3 O &5ftns» sra I 

©C5ra DjO tmw ^pict 

fsi^ c-nf^ sn «w 'sw ^ ^ 1 'Bit 
arona ®T?!t «iei 'snip'f mw 1 

Sl"fy fsiCTW DjO-a fe^ICTlfsiBl 5OTI 
faaiitca <sTa wia t t^fsiaiPia 9 % «f^pniM‘ 
238 « 235 ®?3Ri I spwf® fsi^ U"235 taBWCR 
■i!® *n«ai aia-'BniB areitav ’•ifw t^ay*taiw 
'5Br <ifasn«i «n®vin «flv®K<ita ▼*!.» «naia U-238r»fl 
fjiSdJi 5R5«t (P'nfa® 501 ^pdrf5iiW'239 esiihRi 
aiEs I 'Sit vraifav tfeafnaiw 


Iswiia fesfe ▼«» aoiiBR aa ai 
moderator ai 5^ feWN 0-02 tcei^fi*! wpt ■!?«» 

5*1 vnt»« fesffipffl a'P 'snvitaa— 
'B^ fTOiw atom *niw ca«ft-i «ipm U-238-<« 
««« ^fif® fsi^tpnrewj a?«na »wppii« ^icv in 1 
U-235 tawfpi twna f^Steia 'biwicb 
*B|SII^ cafH fa ' Bifag tKi «af« wi cwt,*iwih¥ 
tsfSjjJTS ^ I D3O BCT PI »w 

fsiSdsi 501 siRRi fa®i«R aSw «riwi ^«n 

wc® «nwi ®it «fwa ’m en^fiiv 901 
'll® cac^ca I 

®nic® ®it vorvlfi 'ei?i^ srcani fefa 5isai 1 
•*! f»Rs ensfiws ®faaw ?aan#?n^8i 

'afw n'sifav 'ewwTist fagwf«a 

®<»I5CT I 


^%SNH 


aitsR ««R S*iwR Wfifi ai I 

»iw 5I0P arffi, csit5, ’aWviTa ^ Prtf»n5 .cFroa awe® 
♦noi I apntM^ Wsrvsi *wfi aw viwpi Wt® 
afN, e 2f5Ka 501 ajfaros 

55 I aiM »iwBi«i®i JigEF^tea, « sig^fat® 

»neai aia 1 aiigw*n '05 Wsitafts oafi cw 
2 fatBitsjSia 5^ 5t® ana I aifw a«f 5«wr, 
aww% enei e wn acw aoi «nc¥, m Wwj 
»rfwic«i csitc'pi faoqia SaW®i we w« 
*B3 c^i, a«, cat^a«w, tfiprfww, C5tie c»rt5¥*n 
fl ®isif 9 (garnet) tufa® we» 

^ 51 f»iPic^ nw 5if9i tafeca t6 «iwia a-mi, 
¥<fa>^ 45^ *(en3)ai eaaia ew eai aa > <aii^ ^ 2®$a 
e fspwfSa *118 a?® eawe art«ia fawa awaia mx, 1 
® 5 C® amc® e crai ctee afaeia eacBe aifai aiw® aa» 
if^ aiat® manaa e vaaea ama 

caHi»k$ aifa awai aw. *iic® "Rwai aiS^ %m 
cwfaaw « 0*3% cace 0*4% ttarfaaw ain^ aice 1 
tflwai nt aifa c®«fsa (radio-active) *nic4B am 
anal anew ihwib tat aifif pPKJua^e 
f^a ai cteda ^»ia ecae fva af«ai anm cemt^ 
laaiicaa war ®E» aw *iw aw < 

ijaerm CTt*. ^ 


weaea aiMiiie aifei airo, arce 
ai^ (singing sand) aeii aa 1 'flt aana »acaia*nwe 
aifi aic® aoi ewa aaw spna ^ pn^n 
aw I ata»i ttaww ^ snae ina na^ aaw 
aapiwca 5 »^ mt aawa aiT*wae auaei anw 
am BiRi aw I -iraa ®1a®i 5i*r, ®i*f e «n^ w 
ta'^aeca I 

aapaca aasww tae aifara ^ awa ai «?» 
cswitie fwca ai 1 tiieW »!faiia caiwia e?i gp 
fen feiiicaa feaa ima eoi ®w *K«n aw ine ^ewi- 
am aaww feji aifw facaaaaeat® 55 aI aaant 
®i aitaw am <«ea« am Troa awivl a«f awa eaca, 
laa «B cwsa fBi sna enwwp caw' esm caov 
CSG 9 ipwa fafioi fac® aca 1 w aafeawcace 
«fe e?i aifaca iaoi iwn awon wb aitwfe ucaew 
a® laaca aoi caw aica, fe^ «Wt aifw aKW faa^aj® 
earn feicet ww ffewa ai. ew<i caw fwoma im 
aewe aifeia eaw '•efe ^ fteini wiaaa a?? aWi 
aw am p^ ana cewioal awifavaa •RI noaA 
wtt<wwea ai>5ei ewa an«*t ip ^acf i twwfiw 
«ife non-wetting sand am 1 





^SPJI^ <5^ 

JiTOWs PI c^H ’iwiRi f*j*fa vai *na i 

a«iw « »K*firt§9 ^sjT^ Wa m 

liiwa aaa *ii«na Ta*5 5Pt >fl«R *fla aa 
fw aa ®f®a eraa fa *5 a»jiC5 aca i aa^far fa »5 aa«T 
®a^TsT aw faca i tfl«R a^i^isra zm 

sea sta^ caa ^ai aia : pi ’iwiffia af!^ Ta*fe 
m «ia aaa ®Ka!$a «i«as prea (aiaai^ ^ Tav 
«cv *0 ¥ca) I laaa •Jf aaa «Kaf$a aa^ai aia 
fata ai ajaW a^ai <$« ^nta fasla oi?af$ aaic® 
*[ca liia? 'flcv asi^:aia aaa awf&a 30 ^a aiai ®ia 
afac® ^ \ «Ta¥Bi ai 5ta cac¥ aa^caia fvs'fa 
awf$ caa ¥ai area \ *iiaq asspsia aaa 'SFtffev 
a »fla? fa^la ai«?ffc¥ b aaw fa^la ^fp ai b fa'fcaa 

0^- 

b( 10 a+b)==' 5 Ta¥aT ai 'siwei acaa^j ¥a l¥^ 
'511WBI oit-aan ¥aa^ caaf aa i Sawa 0 

«i 0 nft jfS «iaana ^a 5 C® -arca i b( 10 a+h)= 
cnwsf ai b( 10 a+b)=' 5 T 5 taF 5 ? ara i aaa emu 
am vawr wai area pi 'siajpaa ai acaw b® ana 
fa^ cwcB caai aica PI 30a[ '5T?wai-b(10^+b)l+ 
«wpacaa aw b>-a aaw i f¥^ «af$ afa b*-a aw 
aic»m ca«ff w <$1 aw fve^s aca ai?fe ‘srw aa^a 
'^aSfa aw fa*feaa «s^ i catwco ai#s 
aaa^ ?«fa ojwaa fiv ontaf «<ica a^ 5ta laa^ 
«w ^ a faaSfa awffiev ca 'eica aai ?taw ftv 
pwica ^ ta*(a ¥aw ?tai eta «a’aita 

ancu^ caa aw ai«in 2^6 «wt¥ •a^ca «¥!§ aw^ 
aai ¥ac® ai«fw ^ jfd aww^ ««¥cb a f^aica 
aac® aw» *a «ica onwa aw pr cana awna aasjpi 
anaai fa«la vac® *nfa i aca awe® aw 30a awr 
®m vw-ca ®wi?aa ^■wn aia ®i a?® 'sroacaa 
4¥fd ®iw an I 87® ®iat^ fac^a ^ awi 
SOalwwn ^ b{ 10 a+b)j+®WOTa -b* 

• 57]f2, «R W. fiki Cft«.CT|Tin, Vft-60 


vwvfs ®f 155 * 1 — 


'^>2508549-«ia aaijn caa va i 
aa^pifd f®af$ «w fsaa flft® i 


aaiaw- 

4250854913/4/9 

27 



650 

630 

208 

180 

28 

®TOF«T 172 catv aa^a fa^a aw fa«fti i aw 
vfa fa^ «w b 

. .'. b(l6a+b)=,172 ai \llm.*m va i 
.*. b(10x3+b) ai b(30+b)=172 ^cei b-uaa 
aw 4. 

vna 4(30+4) ai 4 x 34= 136. 

(afa b-»fl5 aw 5 5 B ®i^C8t 5x35=175 ajf§ 
172 ac»m a? ^ i .*. b=4 aw 5 5 W ai i) 

.*. aasjwia ai«5i ^cw 4. 

•^^aia aa^nna aw caa vats aw • 

®ia ancfl ®wpaa fa«fe vai® 5W i 

wroaa \fn*% t anaai «tiw^ cawfa 4x34=136. 
4-R 172-136=36, 

36-cv 90 am (30a) ga vawr 5 a 3240, 
W aw 28 ww vw b* aj 4* ai 64 aw fiw® 5W t 
<«^ fawwFn^ 5WH 87® ®wc“!a «!«{« 3240+28-64 
ai 3204-<a8 *nwi a^iw 549 ( awena paa ww)« 
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1 


<*w fif«hr * 

10^0\3204549^3141 

(30a")/JM_ A 

1445 

1020 

’ 4254 
4 080 

1749 

1020 


729 


51^ «w fs?«fe ('wjppra 5^*1 mn 18S 
®wc^ 48742HI *nCT ) 

45^X48742183/10689 
"lba/4560 \ 

^I42r 
(152w a 2_7360_ 

«K5 ) ~ 40618 

36480 
41383 
41040 
343 


( 34-cv a »Rn ?aio? i) 

'W? b(340+b)=3141 41 ®bi vsi i 
b=9 »n^ 9x 349=3141. 

BWi ^ ®mc»R 729 5C8n 9-ifl5 i 
. ‘. 42508549-iiBr 349. 

3560550183 

w?i fsn^ .... 

3560550183/1527 (liRJiflft 
j _' 5Blf$ <5W t(|CB ) 


30y560/ 

'85 

/240 V 


J60 


150 


10 


Wi7>ii Mi : 

b(l0 + b)*85 

11 85 W5J 

5x(10 + 5)*75 


.*. ww5 VRI *1 6x16=96, 85 Cic^wi I 
WWW [30(85-75)+ 101-125 = 185 


^l iw 450^ 

• 

* • 

^185550/ 

310-125 = 185) 
r4l2 (4'»nei iw>w« 

30aJ 

Il800 \ 

[ wfw (550) 

(15 cw a la) 

555 

wi’K'W 185-1 ftw 

, 

450 

WHWI WBf ) 


lu'Sb 

900 

150 



b(15a+b)»412 2(150+2)^1 2x152*304. 

(b * 3 5341 fWi 3x153 * 459.412 ^cwi 4?») 
/. 'iliwr 2 

WFwmMs <ii«irC4412 -304*108 fwcRi 
wwb45 [(4S0x 108)+150] 8 
V i fr ’(48750 - 8) % 48742. 


b(1520+b)= 10689 5 i ®Ri wsii 
<<WR b*7 we*! 5S 7 X 1527 4l 10689. 

5STO »i«B ’TS wi5ic*i^ 343 5 C 8 n 7-ia?i ww i 
F 5 «f «i»^ 5C4 7. 

3560550183'iis 5 OTI 1527. 

632 49 cw W9 ( 5 ^ «f*fSsi*F >5R ) I 

JPIWR— 63218*58 
512| 

240 \ 12u0v;U/500 
) 1200 \ 

X 

ffsShi «i*w Mi b(80 + b) = 500 n 
500 wcw wi i 

4 IIPI b-iii iH 51 5 ’?Tl*t 5x85*425 
6x86=516. 

WWW t 500 - 425=75. 

240 X 75-125=17.875(18.000 -125) 

125=5“ 

wiwra '5®'^ ^ * 2550x17,875000/7009 

/17 850 V 

( a la ) 250UU 

' 2 295Q 
'2050" 

b,(850 + b) n 8(850 + 8)118 x 858 -6864. 
.*. b-M SH4 4C9I1 8 .*. 632 41 54 WW 
1^91 lan 8‘58. 
lippi «i wi I 3375 

*wwpi— 3375,15 

1 I ' 

30\ 23/5779 

\ 

in 

’ 2 70 

. 5 ' ■ ' 






(S9 


cvfnin. 1983 ] 

htn «w fs?<fe * 

<«<nwb-ii8HR 5^i 5x15*75 «iRT?l 6x16 
=96. b-iw *iw 5 5CTI «iiK«r^ 1 19-15=A. 

(30x4 + 5M25*0 


.•. fw inCTi «PTO BWOT*i m «imi ^ 
sow 15. 

3375-ifl5 issMjjW mi 15. 


'ill? 


1. «n®Hlc'5 cw s[?is[i#t «nTO 

cf^ cn aif »ni?? sn® ^ sna' 

aw J *rai« caic^ia ac$ i cw w«ii 

®ni«'w®c«as *r^ pi-»i?a oai? ®pw5E^ pwi 
ca® I *^*1 ^a Vacate 

Tawcaa »«▼ a5i*’5iifaisiraa i 1665 c«c«ia. 
cw “maw »f?a wc'^ aw aicsw 

aiaw ai^lc® I ‘ff aaal aiaic^a ®nc»w m. cac^ 
aiTc^ ^ti^i caw 'll?! Ip^w 5][8fS caaiai® asca i 
^ faaica Ja«Ta^ ■afaa'Spw uiar taaid ^'^*i i 

2. \90S m laaTefar « catvaa?® ^^aw 

3iaT!fsn®i (immunityH a^ic^a «sn caipw 

<jjww ‘•TR I 'flatsTF calaairfa « ♦nacaw fsfasaw 
ac«i4 5pTO<w •srta’vi^fl lacma i lar^ 'Sw fac^ ♦naanca? 
aft* f®b! anc^ a®®a fetwa ai i f®fa ‘flaasiw 
t9r«K®a ai cam «ri ^aaa aa fsjf aiasoa a^ac^a ai asfa® 
cana 'siaw few a? i wawa aica 'saatsi 55 ^ fewl 
inaafv tw facaw wicao aitaf arcaf 5 c^mi 5W 1 
am ai annw ai fww ^ aanwafe faaa traww, 


sfiawiw, ^icw, cawica, cSfacw ai fam cwiaicv feiw 
aNOja I 5i(^ ^ fvf jfl c-atw caiwfe ai awsa r ^ ft a 
cmicar fwat®a 1 

3. faaiiwca a5*nSrc«w in§i anw awwsa, 
“c^Tcaa aww cnc’i^ 'snaw ?iaai c*)a 1” tea feiaca wks 
'avfS cai§ adai 1 spict a)?Fl»ra 1 caev 100 
cara aat® caa 1 aiaai 1 + 2=3, 3 + 3=6, 6+4=10, 

aaiaia’paia C5^i aac® wiwwi fe^ 
aaa weal cwdfd ewaa ®wa Sc*6 araewa 1 fewa 
fwti cw«n—‘Ligget se’ 55i«^is unfS «iiaica 1 aaraa 
awf^a s^alS dwic^l «ftcw wifaca a?:«f •q arw jprs 
wifea fwcw cawfeewa ai^ar 5050 1 

4. aipngcac^a f^ap^ifaaiiw caiailK tiiaraia fewrai 
caa-wncaafafeai anaesthesia) fafe wifewa acacia 
to awia aaWa spai sra 1 fataw aww wifaaaacva 
aw faof i (flwwa ac® wifa®!a<p ^fwaia a#a, «na 
wanftwa ac® prsfa wnvasf 1 facaw awa '^esr ®aa 
wtwsia <3ca5jPssT c^iaa facaiwa cai^nfaww awa cfa— 
2-trcaa| '8i«(-waaa aT®>i(f® 'wwcaaj 


anfm brast^ ^®i * 

a4fe fessH wfawcaa Swtkw wafaa Sawitav afsw 
awiB awi mi • Wf ceaa Swfefe auMfe 1 

a«ii ®* a4taawwa asgaaw 
feai s fatwia *0 fawpft aawt 

•fPT I ‘acsiw ®aa’, tw-23, aran awya* 4t$, arfwaa®i-700 006 
wai '* faanw 4-30 fata® 
anfewt lllwfaw, 1983 

▼4a?5a 

asflufawR wfeaa 





srtcsi? ^rtc®rl 


sic®srf6fl iii^ «fj?Mc^'WCT^ 
ttm • «u®9rW 



JTOH '5RI, fefel W, l*5v 

I 


fenra iW5 «iiR^ t*w^ ^ 

?CT/^IC»5I tew srom^RI wdHt 

^^nc® ^ I fev ®Ri S^a awW i «ritira »«▼ 
♦nc*! «fm5j fsff zv <3 cRi^nCT t>^ ai^f»ra fesa i 
tw « ^^tsT cai^f*R fw fsf?® V5C® 5ca i row 
fawa ’TO? S^Qcw cai'fif’R m am aicia 5ftcw 

trcv ff a]<n?8 cca i la^aRi aoa swia®1 'srpri 
®wte an^'^a ana c«cv <ii’^ sna 

ina^ cs^c^ifS® ara m <i)arf8 'sia caa wu® 
5ca 

i^aia anSnfla ais wca^ W® swcv cvR 
awa cai^acR stiwi >fla? cawffi® mfikv *!%▼ 
Sot caiSfaoR an^ncsf «8«?i i JifJsar Sot 
caretaa Wfi 5fi5& 5fan:a's?i i aiaa afe?§ acw caiSlaa 
jrfifv Sot caiStrona »ct - aitara jJte ®ia aiai 
ac^a caiSWa« Soti wiSf^R sj® 

^ aSjft w t«a? sn^ mt. 'gsr Sot 
caiSfroa anww aSiil <!ipi^*f «nc3F iia? arftfi 

sn I -aNTCa ssiwa «nwn J®ta arai 

m \ 


11/20 CTt«. 


fa® 

asfta fawR ate e SteTOisa tew «Jtia atea caN Swnca 8^ 1983 

■jRRi fa^ arop <^i 5 &ia ‘awia ®at»i' (ta-23, awi aiBF?a» ’ftS. ’fteTaj-TCOO^) aai® 
fawR 3war B» c^rarafsa «§i5irfa tfik aifaaF' anw-a®) aigft® s^a t aqinw 3i®Taf®a 
▼aPR a«fta fasw afaawa srsmf® wwarara »aa? row #®fw ^ 

aaca?! ®»®iaw*i^ ’na \ S» men flaw «w “awTO "IWar “caiaws® 
miaa-af®” aaR wor i aafcw Sat#s anWWi ^ 

aftiNfea 

aafta tew *i!aw 


[ tef af^fsw S«ntf®ra *iwJ ^ I 


1. cn *nrf5« 5^Bn cfl^ ^] 55 , 

®ra RW *-• 

W 5iWsidra, C'*!) sri^cswR, (u) aifetsi^ra. 

2. sna*®! *if?isii'n>? «isffei ^ s— 

(v) (*»!) siiipnfsiSRi, (a) 5 i^csnfsi$ra 1 

3. tel fj?«i?i’FT?lt ?raf§ ^1 i— 

(’il) CTOfsi$l5, (5T) I 

4. sn^3 ^5« 

ara?«R ^ s— 

(v) ^pic%^e, (<i) caiffe, (?t) 

5. ?'5dlfs|i^-'C’-5 « OTa 55 '$!?! SIS} 

^sn s— 

(¥) c?na, in) (a) ^if®, 

(^) I 


6. 5pf, sn«<R te scins s— 

(W) f®MsR-B (^) 

'fl’??f®$i?sR'K, (a) f®6ifsR-A f®^t£i!T-D I 

7. ^1 ^C5a 3^i?PH (snafsf’v'iJii 

SIR !OCT :— 

(¥) 'sinpRicsit^w, («() (a) 1 

8. c 3 SiHiiii^c>ii$?? jjra ^ ??r s— 

(^)S^?C5Cv5, («l)’nrc51?15, (a) Ilcnf^ICT I 

9. c?iia !5C9n i— 

(>?) ('*f) s??^, (a) I 

10. t 9 icv s— 

(^) fffrsrc?!, (^) ajRfesR?!, (a) a^f c* i 

11. ?sii9Ri tflJJi 51!^ s— 

W ’Jip, (^) ’ness, (a) i 

12 . ’iPC^’J 5Ti?5?I ®ISlf5 qw 5131 S~ . 

(¥) W 5 p. (a) gsnt®^^. (a) i 


te “aiiic® sqisiw iifsi 5i5i 1 1 


• 38 5if 8 at#, 3Ffn^w-7ooo 4 
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te ww srlw 

1. 3. f>!P^ 4. a»i‘ 5 

7. isf® 8. ®5n6 10. 12. 

14. “affPiTsn^i 17. ca?? 18. ai^fq 


nmaiW 

1. 2. faai 4. aa 6. 

8. 9. faa 11 J13. ^gi 15. c^ia 

16. ^ 




SPCTJ 








1) C’P’P? JSSfSI 5T»n TO SIPRERI ^ 

^ ? 

Ift^f 

▼fsrvTOi-64 

2) c^ c^ mu »WT^f f^jnpi wra 
^1 w ? 

3) c^:;^ »fr^ csnsi »if?i*nv *nca[, ®rji cwm 

«9TC<P' f*- ©IW »fftf*(PF ’fd ? 

4) c^ w? *n?r sra 

JTO ? 

»r®»r 

'arsTTO giRfft, 

1) snsn? k c^sf %5 2WSI 

5l*fl <6)^ ^515 ^?n ?U I 

2) fefewfl CVR C9R OW I #5 

fW, «PW, *ITS1 <3 
aiw I ii?^f5T c^icv 

?irw ♦fi^OT =^5 c^5 «n?n 

TO^] #t ’WKcfe Jnsi, 5iftf3i can^ 

®i?-i cflicT ■ntoBi ?na ai 5 jto*i 
vai 5C9n s 

aj^i ?Tr*i wwa !^i5i ’noia «r«i 

1. f*3c«PT^ mfnwm 

2. «n?v? c^ 

3. SRlf^R f>WM4lfil 


4. arstw <tT? aisiPF ^nwa ♦nai 

5. $irf^ 5faa^\ 51’fWE sjtaaVk «ps»ra 

?m,Bi ’nai I 

3) 5pto^ ^4ia sia W’«ca <a^ snpia ^ 

cnfa^iii «ni:v, am aw (honey 

guide) I (flai ta^fsa-Wsaiaa^^ acaaiai 
sfigc’sn ^ anv^*i toi i sn^ a'R 
^iTsfltSpF cppiaq TOJI -wTI^ 

(silsac*!? ana*! j^ibii •iwj i ^aai «k»wi csto 
ca*f) *i?"f ^ CTW « cs))5f^ a^®! 

aJta 1 af ^ <5iah[® (sfeiwa f«rcv 

sn^pc^F »(«i ^ fJira am i aa?? cakv 

c«jcv sj^ a?5i5 ^ai 5a a«R ■nT«nt$ ’vcs 
aca «ncar i a^-a^a^aiial bot araia ■*ita “Pfi^ 

'5^ ^ I a9-k?f»iv aiv^a 
laafsnn aifaw csim-acaa (wax-moth) swi 
caai am i ‘flai cam amia f'f’scaa mTa^ial i 
»nt>itor?i sm fawwlal anvfSfaai 
fflia »(fawFa eRi «na 1 1 ^THtcaa »ffa»fiv 
aiafta acai aa^taai^ai aia to i ®iai 
^fst ♦faW 5wa vara *nca, ca^a c^^J ai*fta 
(ffR^a aiai an^facsaa 5a a? 1 a^lai^'gfaT 
♦unsfifeia maa »rfaa^ ai ^»iraa a$m ca, 
CT^ 'aaa tn*fta aiai a5w^ »nf5® 551 
ai«ftaTWi cam 'S’W vca ^taa aiaa ^ai am 
#5^ I ^m*i mfavma ai*ft cam alaai^ 

TO® “TO ai I 

4 ) ♦twfa^ *n 4 t' faWawntps arem am liiat 
*n4tt$a am fat^ i 


[ ®«a t f caw ?am;afaii w»»rr ] 



«ic^erts(t?r 


»im5i oi^efi ^csn 

Jii5i?i^’f I >a^ ^c*( at® ?i«ii cak ^ tf®5Pi 

jat»i^ -sisfiJii^ra <;sj5ii I »a| ’w^nj'^tca arc^ 

aif t®^ akwt*! <s[L^ spTtaai^ sii^s 
Sr^il t«l®K^ig (AV '511*5^ «IC^*IWS ‘g,^!OT<tC5t5,?n‘ft 

csit?^ !iic?n5»f9^im f5fii$ I 

«n«^it®5F ^iit®>i‘^« c?t?if^aiift ^tervTSi f^'s* 

t^lTlTSftfRI iftsra ®* '5 |siot»«i 



f«iaiR TO^n’TOi 

SwiKH 1966 »n«t5^c*Ri «Nii®5?i*n ara 
ai«Rtat®smi ap? C51OTSI c^atfi i 

«IJICTM 3J11 ^ snSira Rica tSRiS 'SRRtfiS rpi^?i«i ^csr i 
sno affl !i^c«(^ ’iC’WRi C¥a?g tasiRt a^cer ai^i 
^aoic^ t ®ia® Rfl’vw «aa< 'utaca jic’wr 

’iBficaB ^t*n \ aias- 

^ca iRi? <3iw Rwa^*wi>!ta ^rs *atd «n®'ta Jf»w 
t<pnpi (gross national product) ^ft® *n® 
^rac* I 


|qfj^$§§fg af?w^Ria 5^ 5t$i 
iiT 55^acR3 aift^v ^fecac*ia '®*ia caftaiRf «icaa*ii i 
>«« awj <!n^C5 ^««r, a^Lcea esr« aistg^ i 
aeic® aft®?i aicfti ^aaacsa aaiat i 

«aa tasiiRaai® aia Halophitve Plants 'skri 
M angroves i anacsipsa a®!C® ai^, «®i9f, 
c^«ai, 9Bn*i t®iTi«f« >a| aa Stora i®a 

sfaa acaci i '«ai a 5 .tBa area ^la i iflai aa aaa 
Biaara bot «iid»iar faatae® «iicv i a^gsa ^ <sm 
ca*fta!a*Ji« ca «Ri c^ia c^ wc® 

Ri I vfl^ aa Sfew »»a^^«ta c^Hc»i «icrv a?a 
cacB aivc® ^ 1 'acaa s^si aata S®a »tic< ^a^ 
caw a^ca i aiwcsn® St^aa aa aj^a aiaia » 'an^i tawa 
wm RiRiR esae? ‘5ia« acac? i aFici c^iwi, |®Rta 
▼a WCTI ^teiaiai ®iiaa ^wa ^c®i « at^ 
^aia anacaiuea ai’Piwa aca ta$ a^ca i it, 
ai’ia^'aa «rii*ic^ taaia taaca ac5®R a>ca ^icsf cswii i 
•aaiaaiia a">wcv awwa aifaca aaiaa anc^ wit^ica 
«N£Rt®ar liia^ ai^ft®af ®ia^ia aifaaF Ss?!® awa ^ai 
^ 4a 5ai Sc>a»n i 

4aitR ca aFc?RPW taacaa owa ’icaa'ii Bwet ca a-a^ 
fsa6acaiw ®«ii^i ^WtfiSoSa fa^w ^ncawa aFW c<8:a^ 
ms. TOit? • ’ntaa ^ai saw aeiceia m® ca 
!®Rt6 aigjaaf «Kaaai evs atacs ai«ft^c^ 'swt^ 
ipsiTw^Jlcst^aial cataa taai$^at»St6^ ®iwa awi ^Ri®a « 

taai6 ®acR ittaaaia awwcaa^a®! a^aia «ri Jiwaaa 
^iwsr aiiRCDi®a mL4 ®<tiTa»ft a^ac?a tiw 
® ia® aaaticaa taawa o aFifa^wt a«a 4f?tca 4cac«Pi« 
4*001 atai msa ^an®i ta'ataaiwciia en*l\tassiwa 
^t®ia ®t aiacww cbI^, ®w® aa^icaa taana 
« ^9«lt a«ia ®* aita®i taaia, ^nfliawii^ta'sitaaiiwcaa 


' ^fafi,24nriai-7433d2 






74 iMu « WWW f 36®*i 2fl JiWtt 


'SWIW’J'- ®S c^. 

'5PP Sul'S «a5C«F»KRII ®* (aJJ. focvft, 

Flic'S Slip 'SfJiCRlSnfiF?! ®; (fl. 

I 

|nt’^i6Sc6a suTtw ’pm 

C(W ?1>(. >1^5, f®. Wl® I 

^'aWW ®a«l ^«=^«P 5115^83? filCa 

^lC^?i'll 3FI!C5S( ^<3 ^cg*p€f^ JjnfS^W 

wmRi. >ii:«f*i'siif5T, f?fi®eft, 5iwi:«’«n?5r l®nf«f 

ffl'B « • «nic«n 

f^wtsT^^T 5r^*ir5rir 

M'i) 28c*i feJiva 30w tsOTW ( 1982 ) 

??51?»WS U. H. 151 ®I?I C$=*PWMf«C® 5'3^ 

31^5I?rv^5 JJCTjRSI^fi® ?Cfl CM5T I JiCHr5fil1$ 

'*lf?I5Iel.'ll 3Faq ■«^^-'51?l«tg t^®wgsi^5l^ 

5^Sft?II C««II >[?5® f^swgsj^ 51?Slf® I >itai51W 

52f6 f^issRiPic^ 195 af®fi?f*i ^si» 

JJCT5151 kiw^ c^»n5 

5i^C5i:g M«ii5^ f>‘i'^’if a^cw^nsf i v?!® 

<51^*1 SlM'^ 5l^«8ra SWim«F 3flC?R5S if^ 

®w c«R anw sife?«i knw5a f?w- 
\^5riieic«5 ®ai5i^ ®s >a5f. srasi i 4w 'swc'i 
I^IWIR SPWifSTC*? Jjaicets Rif-?’? Jflfs'5 CR^ SRI 
Sll^R ®1R1R I flS’R! t^lWIRgsW R^RI SJR^SI 

alsrf*! R$<1I gic-iR I ®i®siig 

Sc^iurI si^ta Rsiat® ai®R gRR^g-^^p ( ®iii® Rgspig ) 
gi8t6l5i)1 "aig ®irr‘ crr i t®fR 
®TO«i aifR"R*flf5TW «nge R^ej^icg fgf ^ Sao 
-•PiE^ en-sncRi CTc® ara ®ig Saa facaR c*fR i CR^ 
Rtsf afawa '^■rr r-rw^ f®fR r^pstw «ia??® wm i 
R®ia aiara '©la teifa® aa^i •‘snwicRra rrrh” 
Sah« Raei afs^Rfawa RWi ta®a*i Rfai i '$Rtaa 
^asra® ?a®iiRgiia R^ial® m\ RcasKRa Rsiafe i^ta?aa 
"®iRa CRR I f®^R'aia ®i^«ia srwiw wiriotr 
sra ^R^^ia m^m^ siaafea ^ at®aaiv, m 
fR!(«ia cac^v cRcaa a®afgi 90^ aisp (tiisiRfv'^?(ta!Ra 
tawfjftai® ) ?[® RR t ScrprI si^CRa caa r®i f^cew 
assnpft fRafRRJPKsa aawR fa^rcaa swnaaf 
5i^«ftsRTaTa*i R^ia«'• 

RcancRa W®1a f»rcR W«i? fawRjRR at^fafaw 


RRiRl^i tawTRRa® ^aiia a^®ca waRW 
aacaa i 

^snwal ^aWS^Sa area 'fl’Plfi StaacRiai sir 
RRR aifsf I laaTCR a!?p Scke Riaa^caa an^Risn 
Rwifs]^ fsRnaia—R1SI ai5i^«iila R^^ffR a«a1wi5R 

a‘0TRR faRiwa i faRjwwa aia taw 
atcBaaisi kst cac5 aiaa^Va rIw^r aa® r^Tr 
a1a«i5^R snasi a^ i Rtai aspiRi^ cr?k® snacRR, 
«P6CRf!5ai cacRf 5 f^wilR^ia ^ca aiaaaf^sni:® awa 
Rical wac® aicRR :5RsiiOT!ftc5tp*fl cRfaR taRi^’CR*^ i 

R^Tta aaa 

4fRg ferfa® RT?Rfav awat^a facaiS caa ataR ^R k 
aiSi awR \ ^aaiCT Sc^'sjcaisn g.wfg^'t faesiRiRcaa (®5j^a) 
R3Ta 2«?ft ( sn^ifRa 600 6iai) caiaa aiiR aJif‘& i 
RcaercR fazt^a sncamR aai ^caTaef; 

fa^e^a fRRs ‘CRC?*? Raaia Rsnc^a Rasr aieac^a «ri 
RRiaai, ®i| fawiRgsicaa rrt® akR taw 'g^aai cr^ i’ 
fascRS caa fa| a^aia af^fRfa siwa?®! acaR i 
fa®!:?^ sj^aa^aaialpra swj 2fS a«w e 2f5 fR®1a 
<ia«ia cReai ^a i laaKR Sena aai Ria fR*w 
RSf^ fasiaapra at® cR*fl Raa aia i 

Rcaeujrra '?®1a f«fRfd iq«i®8 h(w citOTisRi R®ia «ri 
rIrir^ ! 5f$ sncsiiRia sntawR aai ^a ®ia®ac^ 
fawiRgsR snwMR uw? faasiRgna an^ Raaial « 
CRRaaial af®iicRa 'glaai r^kri i snceiisRi asw Grass 
Root Level Work mK faaiRSPicaa ai^a%f® -q 
? a®p^picaa Scaai ® wj—sncsnsRiaioa wfaaKa 
a®] fawwfst^ Rsiw atet fRwwgsR fa®Tta i^ta to 
aica ®ia Saa sncsasRi ataR i <iiaaa toiRsna^fsia 
RTRT^a rrrh tosacenaRi ?a i 

'ill sqto fawiRiPiR RWHa R^iwa eiWha 
^1, Rt’^ia R^af® swiiaa ^taRtns *f«,;R*awa 
sftatRJK aiB iiR? R^atR rcristr R®iaf® a1a?aa rr®1 
Rast Ri5iRiaia1 r« 0 e aife, cRuwwaan 
«»i®q[ini^pra rrirt? « ?®5i>a wirir i 

^RCRiai W RWSRWa f®RfRi^ Ri^a 
ai^ifecRi WTcawR aai «af«CT i sf^feicR 
Ri^^, (wafs® ) slide show, fa?anf*i»»f « aihn^ 
RW a^a 5srfi5D aRto ^ i >ct«w Huca 
«i?®f<i Rtw <«a?$ fawR wwwr atsR m 
aa'Wc® sga »Hcaa rrhw ^ i 



Jbji^ 


CT 31SJ5 JKSf 

c«n»i?i BRJj® »rf?ic^ ^*15 5!5n»i e c^ntera m 

jfflu Sl5f Sservi^s m sj^to OT«n 
>i«i®Ri ( «R «f^w, "aKtpw ’82 ) fnw <nw 

»isirai*ICT19ft ZW* ZfTOa SIPPIIC’F «lfS^"R enj^ifes I 
»ji«n?R*Ri 9pnif®?i ^1 ancBnss^ia 

sBi-55WHi ^ awfsfv feri $s ?j^c« ®i 
^SI 5[5 fj? I SP5 

fg ’^«ira 5EJf 

Jim’l '58I-5«1»J1 ^ ^ I ^ ®Rt-^WI <3 
(’^«I'5TR *11 ’JW ^I'SIW ^f® 

sraf® ®ra <n^ *Brhwra ®«fi c^r «iiPif5vi-s 
®TS5j^ T^^»rneic« c'Bicnsf- 


snw (Hubert Vogelmann) i f^fi? w^dw 
<3 '5ia*f?iPdni pH iirai w waw 4*1« 3i c® c^wa 
®’aj? sfrfSa siwi^icaa ♦msf w’p 

^UT^ifsifi^aw « ¥i!®fsfai5i a^f^a ) 

arjfcv ww : «jia g^'g® «n®a 

HfsTcv ^«r 5!w^ ®iaa c»i]a*i ®'«Rt 

^fewa ^ I 

♦[Tai:«ia a jfsrf® (ua? « 

a^snw siTsna ai^'sesi JirPiaTa®i^*«isi^® « arra??-®!^- 
cfiRi^®-<«a r[f?pn«i ?>f |6i aroara ®i«si5sf « 

'snsna 5nBic*»w assir^w i 

5rm*fa ®1wi 
^f5faT®i-87 
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ITS 4^ wpisl '83 5^15 ‘>ic®s 's^ic^ ®n5i^ 

5 n: 3 iw!n«i ^55 55 t S® 

Ji'BIvff^a «n>W 35*1 VCiR ®s 

▼5SI?T*JIQ I S« ^I^IS ®! 5Tlflf ‘®BIC® 


ijc^«n' ‘«iict^ »iC5iasn«i ^ 

SWR ^BIJl I Si^CST 5^iaiB[ siffi I 

«>f5ra c«fw ‘»if«^ff jusi-'ff^ji ®Rc«« •»fli Ji'era ’fia 
^ I 


21w wp?ft 1983 faaw »ffaawa aitaar 5n«na*i afapwi?? a®la faw 
»n«ns«i »<ia^ ?!na'l*R >i®i*R;«ra Swra ?ra 1983 f^csi* a:ica f>ians ^j^'o 5 :sicsi 1 
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1982-9 «f1^ «RT^f>^9 ?PC5^ «R!t®9 SI^I?!’^. 

▼*fl6v, SjSIK f9C*f9S: ^?*55I9!f '5?Ilk ’><519 

^^ifeT^S I Ji%*(fl|fl ^ag CII 5J!1 CW5!19 ^^9 ®?1f<l 

911^ ?rai sww®: 9[f;5i, 9^9'^, (:sifif5?fl«29, 

JlTtsI, 5f*(irRR, 9*fsfR, |5I?l1 >3 sk*! ’(9’t*11 < 

2119 40 ?i»Tg BOT sR?n 25 sfi^ra sir wi i 
519^1 l?>nc9 240f6 siMi 18lfS 3»C5 f «!(?ira 
C*II5Flf951l ^913 m t FF’IS! ?I?JI9 21(9 950 

CBTffi dl¥T—3 CVlf$ SIP39 ^ksiS I «I9TSIW 
9^ ‘‘^■9n99s®19 iflHa >flC9C9Sl I ’>191 

0 9591 illXR ’I^5Sl9Caf?^ «ipiR ®HI1 5C9 I 319 

^9W9 «IK9 I *(f'WI9KfflI9 fR>ff8T 

*19 f9*rtBI9 f9JW 5«5n9 ¥C5»S| f59f»R I f9>>g ^909 
<1919 ^39 *ff9SlI«I m C9«ft C9, SIS 5f®C'^9 
P9IR1 9K^I »I9VTift SIC3 9919 

▼919 93 'SnSilC'RI 91W9I WS. I 3I991 319 

f939«l 919^ ^99^ 8^9*919 991919 t5T$9 

▼9C9 I 

99IBl*l a*CT «imiW9 19^ a9CTi9 319319*11 99 I '99T9 
i9®rt!rv V19«1 « ,319 iflpjs f9«Fl *8 3^ 

«isptl919*l « ♦lf9^**f!Wl?fipf9 sieflB 

▼?1^ 3I191W9 felWl I 

»I19BW®f 750 W9*JB9 ^9 >ff«6*n3 5P9 £9$ R’BBIIIV 
?C9 B|9I iflBn^l 1 *991 999 *f®^91 25 m ^9 
95BI 9f9fd <i|9m 911 «II9 50 ®19 m ^Rs 599 
'Rl 99C® ffX I 1991131 "*lf'«99Caf9 CVP! C^K WW 
■*▼▼91 80 aw ^ ^ 3^ i9^ 9919 


^9F1 91^ I 1970 '5lI9fI'Q91 ^•'I’X'Ta TO*119 

aWl fBCSfc®! C9, SiR^Tesm ScSt«(C9Wl *ll995&fl 9^ 
▼CB! 319 21119 9f99 ®»I90 <5lt99rt31C9 I 1969- 

73 i) J1C?CS1 <t(IWBf9 <3 i? J19ra 31913 2I6« 9919 9n9®l 
lK99*n9 «W91 fUBlf^BT C9, 8II9?ie919 »l4l9 

^f99>feil9 95? >9919 JT^pf 'snCl 1 iffiR ^fsf3Q 

’1I'S91 £9 >999 '5i«BC8i 599: :^W^T13 ’991:9 I 

^3: Cfl"I9 5119lfa9r <3 '8I«ltR?3V «I9ai'Q ’991^193 
gfawa «9J 9iat I C999 9>S919 9919 55®1C9 C9T#95TI 
▼?n?3 ^9 «I1?1 9’^9 « 9ff9 91^ >l9nfg!n^ I 3^ f ?9 
S^nwpl 3II9?1«9I ■9199^9 'gf9’>P19 2lf3« Bl'ai 

9r9iac9T5f91 

’fspflB 9i9fa¥ «if$ jr9«r ara>n9i 9®i?i 

C9C9 BCBI I 93$) »lf® C9 ®I159'1 Vc9 £9$ »l7991*l 9958 
▼£9 1 ^ C9C9r ^9^9 af® 9^ CTfe 311931:9 T9f9?;$ 
1‘94 «nwf9 Plt9»I?5 aiC51 *155 I ^8 ^9919 
9ni:*rf^ ▼Fl»lf99'i9 3W9I jaR f9C»I9 RaP9 ifll 
"iftnr *f^9'!R s[C3 ao I 8 '8if*n *ifa 91^1 Pil9«if® 
C9ld *ff991£*l9 v\'n^ ®kB 9 tlRfaiB f9B|9«l 9FC9 9F«n, 

919 »R911 Plk^Sl, CTit9V51tW?l 9W11 0^39 ^^9 f9>o9 
▼£9 1 <9^ 99 ▼91 cn95sr9OT TOl C»fI9t«19 ▼9319 

•tt99't9 31IOT I acBT c^i«n8 31*1 9ica cawia “it® 
C9“it ^ «l«ill9 «lI99sraceT9 fe919 911913 9i:$ I il$ 
▼9lf9l599 C9C^ 9131£»l 8C«fR J3f9 ![9 1 > 20 Rfs} 

awilpw *119919 ffSWS C9W ?▼! 31ICB11 £*1199 
▼C9 P19 « £9^ “iTa ifliH «Jl9?55f9£9r 5ll513 5£9 SIRI^;- 

99RJI9 SlfiffB! 9^ I 
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CT g !? ^w 

tpra CTCifci I 1945 £«ipr «r*(*nin «ipnfl w® * 3 | 
^Wl 1969-73-<il 5ROT « cmcw VRR 
£tf«i £flic5 £11 19.8-73-<fl ’jMls ^wn®« 

5C5C1 5lrtlB5 I ^®icsrp f?SI2RlW3I «llfW ci'Btfr 
« fusil 5'eBT9 wsn 'BITO® C»! SPW 'IfSJ C«W 

£11051 ®lT<!?l«flI5 £^C0e f5?®l®FnPf?l fWf WR* | 
£5i»n KST cp>» cpn^W 5WI 

®I*i511!II, 5I*r C'KB'Q tlW'8? fsffljf ac^ 

v?ii ins I 

w\^ 'snu^si'scw? afjRrfeq sn^« 
f»g$i I ipsiiyra’ifpii a*iR3Rt hot wh ^ 
afasn«i sTv^ I 1850 is af?i5ii«i 

vuspsic^ 290 filler 1975-ii 330 'sth h® cic?ot i 

®t 4-'5:^5® Ciswif?® aH £»ni*l IflC® aiBl 
ipcsr ojirsm ®i^-'5ii]§c®a @h 3 ^ £H8ifH?nH 

®T*1SIIJI1 inSIOT C^C<5 m I 11®1CT3 5113 ▼‘lig.fsra £11 
IFalH ^rai 1F5T5 >^11®! mf, HIvpT?I 

IHl 2000 «!P&1OT ‘‘ftesi'VBlpia £K5 ®l*wi!ll 
afs^It*! IT’FOT I £1*® £1® feJW ’SOT ISIiaR 
OTisnif 95i“is £i«fl ^'si 5OT» ’5OT. iif*iwpnta 
if®c® arsn^fa afsa'jR <bipr:< i 'Hiaasrasr« £«Kif 
'Hwneaia afaa^ £1 5C^ £H H*ac^ taijfpn £^ 

:5Pi%® icaa*!!?! VII 'snsriOTa fs^ van acawR siiot i 
fisiffa ^f«aiH tflfavTsiBRiw fsHiS afsrwpi 

m £1, areiCH ai?OTf 2" £1OT 3"C 

aiif® ®iasnBia ano m Biwa fiin £»rw— 

•St £HC5iI H15’OTI £H^ ^ VSl ZmSR I 

amifsta iwwhi awfla •irs^ hvot hi ®«r •brscv 
ifH^ 5C® 5OTI ^ « icsta JWTO m ^ 
awfsiv ^w^iMsmim iwJtWisi ioth 

511 « jjfifts •siiiiin 'siunwa ?i«i*iRf fus 

5Qfl a:.tnSJl I "IH5 H«VC*RI •!! vf^HTW « 

swj ii?i»5T^ffi?! ^sf® 5«ai acawH i 


( 36w 14,3« H«B 

•TBWfl ?fl ItPFWB IR iSOWCTWn I iflfllOl 
Hc^ «. ito la™ iwf® £smfiiiw MJia fi^fai 
^*5VSIsHfST »fCTRl 5W ^*1 llf?OT •I'M'VW £5lft 
VKftfl? ®1 HSl fmt ffl lOTl'im HI ^ll51WH*i1st 
iwiHHi sicia a5siH 5'Qaw i stw « laia ’ll® 
«iiipT£® a«w tKiWH 5C8n •ST, ®w £iniR fit® ancsi nw 

•HI 5f®cva H8T1HI ^ V?1 £1® I fv^ £H^ •ST imW 
a^BHSOT Jiffsi®—sws •ST spw 'auiTtn aiwOT a^ i 
ail®: 5^W®si H*?! if£?i aTwa :|h?ii; £vf( aiif® wwitu 
£H^ I ai^lH £1 HI 1® Sv? ’VTt® SIT^l®, ®1Wa 

nfWTTH^ iRH •£•£•! I HI tSfl HTIJI £*Il5 

10 StSF 90 519I?I I 'Q •£!« afasn*! 

fsicsT af^atsF ista iissispim stsfa afnijei a’s 
18500 sTiF fv^fiiF fsi^icia a® i af^sa^CT ®st 
« n??tc*ig »Hi «iiOT 25000 ftai, 2332fS ‘nita Hstfa, 
3369f6 ‘Hsi'^a Hsi^a i af'^si^sna 240fS atva 
40 51913 areniafa ©Hi ht'Hi fH*5al iti^ na—fv^ 

El^fsi ailOT ®IG fv <;p?ns!TBll VT® dl ? £15 HI ®T3 

VI?«I fH*^!! a*lIHfHV BJSia^l I iflSR •HSifa« 

Wt? £imH 5T3 353 'SIK’I 315 lt3 (SIH® CHC53 

•ST atflai iia hi i' ■•if3?j[fsi3 HTi^Ta etsi? ®i«ia 

HCv? £®rSTT3 fltv I'taiH HaVRI ^f^ flCSOTH I H3T3 «IltTI 
«(iii—HCH £3£’3 Swanufsia ®hi •taf aic^a £H«ai 
aOTT»H 1 

!W355r8£sr3 ai?f®v afaa^H ®i3*f3^ ^af®C3Wi i 
®l H®i®i3 «iaHf®c® vi^ ©T^-'sifite <*ifasn*' £i wh 
3T®OT ®i3 af®vica ataisiH Hwaisii vai« ihiw 
HT 3^i*i I ®i5ii?i ®csia *if3sn«i 3ii?it®G “maaiBn 
aOTisfH I aiaaisn £i«if snvw 'greva fi® htiji (m 
111 v VST £Hii*i wsi nci? I 

feHHOT isn I’a £1 131 af®c3iOT3 iawifHv 
awpufst aiHSOTa a4Ea at? hi—'sr airsiRr fesatH 
HRi fiicaa^ srapst’ siaantaa >a^ !nHfHV®m fiwTHHv® 
HW^ H5iav 5C® •rca i 



'5rr«ittt 

’354*53r«it?J 


£«r«l wfN *Rl »wvra «rT»IWRC*IS «rt«R- 

*iw SajR ▼?n?i «R^ 

atsifiR 

^1 ^f-npRi W««-n^ a»)rf«® 451 

5C9n I 1950 CTW *nB 27fg f^®i. 

'sifl c«K’i'’ ^?C3 <3 a^t5lN*ni5 16.219 ^lo 

»n«i ▼a® I 1980 <p§ic^ tantainisicsa »iwii ^T?m 
120 "sna aw arai sib 1,69,750 i >ii^ 30 
atw taasaa firsat gca aia ^ai wo caojfC? 12 ^«i, 
10 ©ifiatc® 9 u** «na ??fai?s 4 u*n 
100 tawwa «61 b ta? sna 30 *Ff«r$ faeiw 

am faf^® i (fll apjaiwa af*r« ansiai aj 

faw4hi ^ ^afe, cirsiai ®iwa '5W®Ka aiwros 
aiaff ^ I Pfca ?fa « W:"a a**? taan^la « anfaacaa 
acawfsi; ®iiJiai laataaiwa^fai m ca*« fawi^ft 
^ ’aa^a, #ai 'snai^a anw atac® aic^ ^\ aia 
vw ^aawi? aJT5® 5P5 > <<5 anaiOTa fa^R 
^aiWRs.’^l Ra I 30 aaa aca 
ca ansnwa af fawisfl unaa cavia «na a’pFsca yfac® 
•aa^ facaa vca fac^ ?aCT*ft tacaawra ’iwai f^ic® 
e ®51 <3^ aiwa a?asna saa* cac? ecens i 

awiaa aif^a cpiltafw aia^i« a|f«faaiia >ii?icaj 
a® 6 i ^ vaia aaanaia ?awi '®i srea ^a fa • 
5«f®a ana afti’P'wsntaaai ai a^afawa ®ia 
ai«ai cats i ai mtM. ®i csrca wai aia ai, anaa 
aa^it Bpwwjia afa® 51 a civic® caa m aic^' 
a?® aaaa 14 fafaiaa c®nv caia 5 C^, «twi vai 
aicn 5 2000 ®ia®ac^ waawfl asa 1 fafania 
aisfia 100 canfS i 

ai®i3 aniwcaa faaa fa-vicvca facaa vca taana 
ta^na carai atavaaita^tai fvfdi ^ aca tutafeeia 1 
«M(feif®v ai apnfflfv ca aaa afav’wai asai 
vai 5ca1w ®ia acv fa^pia ®wr afav-aaia cvia 


aa®i m vaia cs^vai^ata i aia vest caca <aaa 
asaaan caa» froroa 1 

®Ri®a^ ffaaaw caa, uia a®vaj 75 c^nv 
area aw vea, ?sTa^ s[C9S aaia ®a«?travi 1 Itgla^ia 
aara awi fv^ «<ia aia, aia-aiia, aiii^^, 

«acaaaia fijcaa cana afaa®a ar^i ^csfi aj, encaa 
a?w aivc»n 1 <05 veer taena « atsi® 
famcaa mm ciyn® aaaic»i ai \ af® 1000 eia 
faaiinaa m fa| waica 950 br. >Piai®ia 250 era, 
eocafavia 250 «Fa. ipicn 1;0 ir. 100 br 
vfsi® fawicaa ; cnaicaa caca m «itai® aia 
30 «a I «Piai® cifaeiw cawacaiB awwa 1 
W5 <iB[ cvia 9wa oral to » 'warca?! ei®fa 
anc«5 ara a®v5i 50 m «nca ffa caev, ®it anaicaa 
aftwaam cana ca«ai Sfe® fasi f’mm 

fac^ feaa <iia^ faapi amm ?faa aiaiai ai<3in ^f5® 
fv^ ®i 5a fa A'frwKvcnaaiaiaifBPFVBTiia 
f^aica a® 30 a«t van cu^ voifa 

caa lira awfa wiacvrea caaf a^g 1 <ifaaf?i cvr 
caca vai 55 % Sssaaica affa® a?aiv 51 B ®f® 
vai 55 1 faaji 5 f 5 SB a^ aai^ fafap® V 5 I tscaieia 
fv^ ®raa 5 *flfa® vBia aav®» crwicaa caca fBBsica 
*n®v c 5 (« 5 f a^ faafaaiiBTCiiB asen aaia eiai caien 1 
jfifa® faf®ica v 5 i 5 C 5 ®i vaca cacaa 
oiBftaf®af ,<515^ Saa 1 alfa® fa®R toi 5 fasiR « 
aifsfawicaa ’sr fv 5 ca, ®i fiv vaca faaiaf, a^tsfaj? 
<3 «i«Nff®fa«pn i aiwitaa caca afav»aai afe® 55 
awtaf®v ca®!caa aiai «iia'iicaa acv n aicva 2/1 
br fawRf « «i«la‘ff®fa't» favicsa aa5 aieRlf®fa*^aa^ 
aiaiai 1 ^ avwna afaa^ acai^ 1 afav*aaia 
faf®w sea fasnafcaa wnai fac® 5 ca 1 

BiwTcaa capa fa«R « a|f«faaiT5 esnd aiaaaf 
c»ncv5 awn 1980 f5aica 19 aw 50 5iefi5 1 


• l^wflsf etlfaran f <® 1982, 

** itW^a ftwa, Pwta vtav, 35, aMi anfVrt etta, vlavw-w 



80 


msi 4 Nam 


sicaj PIV1OTI 2 8?^ 90 5WW i m 

«’TjSf^wiTa fecHwaT-e i £sn$ 

«a'^ cstfisi *fw i 'si 

»jp?'e liHf^ ![rai ®ii® 120f5 f^'af?iifiiwa ccicv ^ 
SHU «t0S5 I uni «RS[! 55TP36 «nfC8t 1985 
csji6 f^jeiFfta 5i^'»iii 24 66 ?!W?i <3ira ca^iwa 

’iwi 3 51^ 70 Jiisiij I 

;£i| S«5j ? iJig} fv ^ ^ 

’vw ^iir® aicii 5ii. cJiSt SRI, uQ?ri '«KR^ *Fp| vac® 
*m f^ ®Efa e?T?ini^??r »f^ N®kr m^c^fsaai 
<^si®npRi ?II^6s^^4!l I ifl5 sjiw (?f<Hn 5 isis ‘Supply 
Effect’ ®ieft^ ^twiwij C5nv 'nj«5i c^iot 
®i!nf«j^?i nrc^ i ?ce?, ®65f«t%5 

^5 Wfi’Viii §^5® 5Bi« ’TO sn i 

=3,^ sns^CTI ^1 aCTOSI I 

'8i(?i4- S155T £««:▼ c-iwi Jirc«j ^if’f TO«Ri Jiw f®5fls c«n«i6i 
vai ?iiff «| 5C6T (fll 'SW^a 5iSIl«nR ana 
f’F’g SR'S JRi’Pis ufi I 5irai 

« Paper Qualifications Syndrone kstjs, 

•SITSI?!! '515 «R«f|tn5 ^C5 ♦tCfk I 

5i iJs^f to ct «to f5ai% 

■I®’F5I 5 TOIPI] 51:5 a’FP^ TO TO I 
iflIfjtRR C«Hi:5f ai'Sai TO « f5®lCR UI<5TO5 R'JR RsiCffS 
R^^iR TO 2 ST^ 31 Jsierra «n5 ^Irwjis fecawiaracfra 
srrvgw 1 si-^ 9 • Ris ’iI^’P'^rri sEtf^ c*ir 

TOW ^Wi RRI fR TO TOW, R^R S<lf5S® 
f^RR *fW<3 CR'Qfll RI 5 ®1 TOf'O “RW V5I fROWlCRS 
f55ifi ^ «n<PM I «r$iiR »ac® CTO 

RWIR TO Rl ' ,'®R *SRI R'^R ®T5Rl-f6«l TO5 
zrcawR t 

TOSl CR ®TCR fRBSKRR <5igRlW[R « TORR) 

STSllfe^ ®J fRW RJIRRI CTOf5 RRRII CR^PS »nTOl R] I 
cRCRfl faeiicRa fRRS « ctois 'sisfiRW, 

RIRltff’P « 51 WPP ^finWRl ^’RI tR^ VW I ^jpiws 
CRC«RI 'SR’ara RW RTR«»RJ «w «IITO5 -RliSR « f»IRR 
RRif® als® ^ fR t 

®153r 4 ^a4fiR R^IR CRR, 4ig -Rfgfg 3288 R9f 
WwMa, '5115 W51¥Rt«Bl 683 fRfeifiR I 4151 5P1 
TO RTl?5 <115 81^ aiw « 150te *15S5 I WII^RtRfflr 
am 75 '51R RiR ami'swf j ®i5i c5»I\5 'sir rsH 
RwtRS gi'N’P ®ira 2C0 rw, 4itif5 rwi 41¥ 
Hi^® I '5I1R5I 30 5TO5 C5“fl ®m fR'rnia 
lacnR TO Irwr « a^vfRRim aRi5 to ml wm 


{ 36w H ^ WB 

*nf5 fR I 415 RjB! mmR tori BPflR mm 
^R5 RWg f^l fR I aw CRtRf f*ff’¥®51 «ITO Kff 
4)ww, 5IKS5 RTO *fi55 «’•ma'scficv jpjfiRwa mi5W I 
aw^ifsic® fasiR « aifsfRRug cro a®i5 c«te fR i 
'snRPjf «f«fc»g fawR « as^RjKv aicR fRW crc® 
TO, aWRlRfCRS TO® TO, ®K*f5 RRRB f5«1CR5 

Rl?K5i RRWrR RRIC® TO I RWfaaf «l«(fcRf®R' ® RWlf^’J' 
«ff5R5I0T5 RR S^® R'5C® TO • *5C1 ’^1*51®! C«fW5 

«q[’F5i:«l CRCR5 Rlfg'V ^f® R85 R5 t 

®IIRIWg f5®SIR f»l«815 « RC55*n5 85*1®! SnC*i5 
RRR115 fRC^ fRC® TO I TO e ^45 '515;»n5 515515, 51W 
RI5 « ’5‘f$-na5!im a*nt«fe aCRTR Rif®, RfR®! R^5^ 
Rif® a^f®g ®R5 fRR5*l Rlfac®<3 RC55RW CTO fifC® 
TO I fRlfRRtlsm, TOf^ « TORRITO^fsiC’^ 5nCR5 ’PIRI- 
llf? WRC® TO I 

aoRKfa c'fw 5'SsiicR faaw « a^fdaRiw acam 

^®$l RTO®1 511® ^raCR ®I5 RIRllfi «T®15 RWSftg 

angia 515 to Rwaf*? tiifga >ttRi5 ^f® 1 1970-71-ci 
^51 5^7is f5RK5 55t5r 1979-80-1® Ria 14 6 tii 
C5C?W RMifRf 11®15 Rwsfic® '5115 RlfSB rIrW t«f® 
TOW RIB 29 R®1W I 5'SRR RRTW ^IWfRl CRltl5 

•WJ •35 fgwcRg aifs^i® R®«nc55 5155 m to 1 4ig 
IRJ ^ RRRil^fsiCR' 4|fTO Blfl 5lfR ‘CRRT5’ fef5 
TO«, 515 RW 5135®I5 fR5I 'l*CRf Rl'Oai 515 Rl I 4l| 
'§81 ^E51C55 CBSC5 ®I5®5C'^ £5SSlfRl RRll 513gl 
RICB^ I Wra^ilf®! RTORS CRtfsPF TO5«115 aWllR 'SOW 
« ima ®I5 RltR faCR'Rf 5RW5 *515155 f5lf551T8IW 
« W®15 TORRlRICa 51 B5IC1 ®1 51 5*51 R5TO I 

•TOlWa ^5«ilfRl aC54l5 Rf®RC55 Rf55'SR 1515 
RRa 4lPiCl I 415 TO8 TO « f5lf55J18ia> 

gfaiCSt 41 f55C5 far TO R85 ®ra fl|&I 'SiPBlR 
f5f«l I 

pp) fRRiwita R'^mcR C5 ‘Work Experience'- 

415 515^ aaffst® 151 TOW ®I5 to TO I 55111 
RR^l5 ^fRawf f'5'W 515mi £«! 4l| ORRid CRTO 
TOW I C5 TOwi fawneiaffi ismto ii5 RifaRifii 
^f^l TOSf5 RW WWIW5 RfgfSS.TO 55115 4i5t 
®lpf 5 ^TOW ll«f CRRICRl aWWR I aWWRC5K5 
RaE? 41lf5R ^f®^5r nej mmi 15C5 I 

(Rl 5^RitRC5 10+2 + 3 tom iikRi ^ 
TOW ®Ei 'pi’ifg irtaigf mac® To' 10+2 
Rf®l| R 1515 *l tom C*I 5 5 IR RW R 1 »IW RpR TOC® 
TO » «|sfcRf® 5 f Rf 51 *RRl 4 Wt tom Rfai-RRl #« 
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jn$, 1983 j wraps wcff 

sipr >«ic® 5CT « rai 'W c*ra WH cww 
ww»[ra I 

(^) asfsrs Wwra ^ «iraraf5^4i (informal) 
f-iWRi ,ac57ws[ 5CTI anw <«a «ravi9 «*it i 
(*i) aBfpj® 

flRfWfl »nl«» 51^ '^aisfei® f*ro isiencsi i 

(«) fwra (l^Hsa wc'4 S® 

) Scwi« arai^ afawBiwCT ^iwn ’vgt i 
(5) 81®!=*?’ WOT® <3 fjrafwiTJOTra, «avf6 Si^asi fwsw 

•iiiww I acssw ^TBOT 6 5115} ( 3 swi) 

WI® W!It® 5M I Wife 

cfju wiraHi® WOT «i?n I 

w'SsiKw ®T?i® wnawsiw aisilei aiww'atii sb^h 
wHosw I me® fft® ?OT iw€Biw « a^i«- 

fwwicww acflia i ual wi® wisew i^aifa® w^wi;® 

5OT *3^ a^Wl'BOTW £w«l?5}wr >}^B! WHll ^CW ^11 I 

af® 400 snw a5,f«f<®T5i cw^ aiw w^wc® 

5SWI i4i^ 5}?j t®cs fwwK aiwwwl «*} wraw®^ 
fwsaiwl arwcw >flw^ 'flwl^ fwsisiaieii'a enwjw i ‘9^ 
5i^'5KW 5}1^ WWPl WICW15I WOT® '3 fwsfWfOTW^fsi I 
'flWW Wl® 5CW- 

1. wn'BfBTw Shwji afawajw wic® afwa® wwi: 

2. oRa>iw ^‘BOT c5i6 (SiS ^wotIww 2®f?i 
’fWI, ®ICWS SHWKSI 9K:WW«n5lf Sw®Ti»}W ®S|J aisiWRlW SIOT 
aSRI W51 » 

3. w asps asiaira asnwia wsi asw 5C^ ai, 'siww 

ensls a«w«naroi aii^ asiwia wara ai^iwi wai. 

4. WOT®, fwsfwwirara « ®i®t9 acwawiaicra aw 

"iRi aicsRi sn^ ewTspja wsai ww ; 

5. aisiTOOT mwfd ^waitaw wf51WW*i wsi i 

WT® W9P5 ^ cwiai®} <3 awiaw®} jcaa 

ann®a i «)& <ro? to wcsic® <3 fw«Tw*?n5rai i 
f“r®i wiw 9 n 9 ®i asw as wot akw^aw wwwra i 
Iwwsw? a^ wTcw saoOTW aiaca wwot 5 tw i aisfl®i 
*waii to iwwitaw ^ s'? cwiwics 5 cw « ^a’wi a^ 
▼toi awe® fwg cnOTieai wcwf? i 

wnapit ipwew fwoia « a^tsfwwira cw asianulsf 
^ cwai OTCW sra ®iOTi5ai ww^® i 

1. wtw—«nsnw9 OTca w®i 59 wpsi ‘aj® Twaw* 
▼erf® (Green Revolution) ?w^ isnaOT wiisrai fwto 
"Blew 2/3f§ ?nc®i ffa fewawa fwf^ wf^iot aw® 5c«f® f 
ww esnd 140 Masa e5#w bkwS ®f!i f®je® i siwto 
’w « wicai a? ^awa C 5 ^w at® 1122 t w OT w ia « 


fw«ia « awjfstoi 

1074 fw.sn., taaca 2400 fw. si. e 5100 tw. ai. 
®iaica 2070 tw.ai. ®wt 6870 tw.ai., wneatswra 2090 
fw ai, ®wt 5120 tw.ai. i "awsi "SKaw cato ®nt« i 
ftww Sst® asts sii®i wwc® 5CW i a® wacws tw«ia 
e a?t®tw®Kaw a^wj twtosicw twfSi w® 2/3t6 
wic®i ■‘ii'iJSi OTC®, tw^ wnawt wacw Snt®?[ 5ra 2'77 
wcw wT??e9 «F5®s 4-50 wwc® 5ew i ®iwt®w 
tw®ia a^^ia iiiwjcsi (Soil-Water-Crop Man#ge- 
ment) 5ntS-®®-aai wiw>®ia?)ra aw ^wwcaw^iw 
wii^i asw 5CWI <sii wit® at® a!C®JW ?tw fwstwwiias 
'fl wias fwwt'wnas^t® ai^iwi wwc® aracw i >awt6 cwtw 
, acs^iw <a6i asw 5t® aiKi i 

2. ®®—^isntww ewOT twtss aftc® ®cwri 

atwwi*! 188 twtasa C5#w tato, 4W acwi 67 fwteraa 
C5t9 twfiis ®® wiw5i5cwiai, ®nsiwi wsw^ra wwt® m 
J8W ®®tsita I wTwt ®® a^pB 5OT wite® I w®s«ta 
'?®’tsKa ®f5ic® cacw wiw*5i cal i Sh® iwoitaw awra 

wacw cacBw ®ta «iwwi wf^ aitsi wjl^ 
atcB 26-86 tsiferaa C5#ii twfiiw m at'B® west® i wnsrai 
W1W51W wtw sna 8-15 tsitasa c5#91 ^ a^s twto 
ataw-aara twte^nwicw a«fta ®c®w wiw 5 ri wupcara cs^ 
wwi ^ewt® tw^ snt$w 4tc5w ®® tw'sitw wiw 5RI wwi wra 
®Ri Saw twOTW wi® 59 ta t ®nnwt wacw twesicaw 
aROOT esnS ®® ait^w Sacw e at® twsicw 5rtic*wi 
'51^51 mm W5W5IW wwi aiw ®i toa wwc® 5w i 

3. at® -(energy)—wnsuit watww '^559 asian 
5C^ at® ^ wwi I onsiiPfw ewea 4,50000 aia ®nc5 
®w^ at® OTiw atan law 5i®icww waat® aica I cai$®a 
a^anw 60 ®ia esnw laaica wia wca i sw^few aia 
17 asita Sica twfiw cw'owi asw 5ewt® i ®?w stwwK® 
cwaicatwjTw to wrewi asw 5cw ai, cp^ aw «i‘bot 
twfiw at® t%® cwwiw wto twaiatcww tac® 5cw i 'Bnsncww 
atsw Sw t5aitw >39 wwwn e cat^ww 5 ot bsicw ai 
wnapww wj wai ®iwc® 5W 1 sspwiasi® ewat® 5tw 
catwat® (solar energy), wi^at® (wind energy) 
wi caiww aiia at® (gobar gas plant) 1 ui| aw ^•bot 
twjK c-^c® to aiwOT BTtww « ?t6wfatraw a^® S®t® 
m > aisiwiatw wNtat®® <519^19 'sicaw ^t® 5ew 1 

4. ^ <3 ft^wta^-wSwiea ®i^ ta-n 
SwiBcaw a®wwi 28 ®ia ®r?i fa ffSwta^ ewew 1 
ifll taf*( tola e a5t«twwiiw aesia twcaw acwi®a t 
ftwen® Hwi wj ®iw wit®® 'SKa toitawr ato ai5ipji 
to®i® Bcwi ^(ai»tfl® 5OT aiBi 1 wSsnta ®i wwi 5ci6 
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518^1 «nf*i wcbj 

&IW vcaff I «fl 8i?i »p»w, Rw^fwi« *jfsCT*i 

fw*? »r»fcv Biwi »nw I 

*l^R-»II^'8«n?Il « 1 W 'SRC® 
?« I *f*ri«ffw, 9^?i*!f«ifii 9) ^^?9*rn ^imwi 
«n¥w n] ®CTg Ji^fsiaw ^®t9 5 :pi, 'stm® 

iK?n«ii ac®ic9f «ii?ii«n ®K9 919 P 1 sii 3/4 rsi 
siWr®®!!?! rww $®Hf«Ri m ansnprfl 'sn?n;^t t»icv 

»WWR ^9C® 5« I 

snsnws ifWsifts 9«rR ^91 ^ ®15cr otot 

« 20 W « »lfff9*{ SOTCW'I|W9 »I91^ 

▼Kt 9ri9Jlt® 9TPI WRCV SdJjfrl-Iieft V91 

>IW 5CT I 

^ *CT RRIOT?! M96 iflsvfS ^«n stW flW® 559 
CT 9^w f'Wi « «iW9*n C9®ic9 c^^al'g® ’vai 5caw 
®R f9C¥Blt’99«l ^91 99^19 I C9’l9'PRit f9Cll!ftC*f9 
9'Ssnp» ’RWBft a9l**f CfW ^9J V9l »i89 «ia-»flC® 
>19 >wa 339 ^ RT'891 9T9 ^ 1 ^^9191 9II9rf9F®W «RRV 

▼W Rf'Sl9 91tB9 919 >KR ^9W9 9'Wf 9115® 50^ I 
C9’fiWl^ 9WC99 i9Wt9V ^TOT9 91^99 C9«91 fets® I 
>RWl^t « C99SWRit aC5«im C9 998 ®R99 9fW 5C9 


t 36®9 94, ^9 9WU 

®19 >lfiv i3;sni99 9'919 aWW9 I ‘£99 US CVR 
9i99B C9^ I 

a^«?9»riT9 9T^1 fv 5C9 ®T9® SWVBJ 1983 
<|>^ ®l avi9 VC9W9 I C9 f999^ <flC® ai9P0 
»nC9 ®1 5C^—(1) 9TCif9 >ll?gl9, (2) -if®, (3) ff9 C 
f«l*n ^9199 « (4) 9f9«9 1 9llf9 f99a'!l?9[ 

RIC9 dKSiiHl 9rC9?5 I 8915 911919^ 99CV faRR 
« a^f8f99II C91^ f9C9r 9TC9 ®W RISW f?JSlf9 I f98lf9® 
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5qfP5?f 5W1 

Jjrts fWlCT nWte fTF « >w <1^ ^td, cshv ^ ®ICT« JJWl «RP$S I -TO •iftlCTCW'G 

<iHi »n« ?c® *nCT iii^^ >[!«rai»i *155^^ (« «ifw ctwi 9 iw *« 1 ^ 

B^SRl ^li a?f« a®W 2Rfffe( fllRWBI I 


‘^’ ¥<nf9 ^«5Rii:*Bi JJW «iwii;«ffl w?{ c®pi 
eti fsifsf® ZreiCT ^ (liv 

aiff®v aw?viw3 feu 1 tv’s ‘a^v (magnetic 
storm) 5W1 ai?f«T 

’wa ^ *n? sii?^^, f«Bi?i <3 *if?msnf« 5:® 

no ^mi »?> ^ I 

iii^ >nc^ »W5 5OT w^fsrv w 
!5W!5RI*II ^1 a'SPJI, '5|IC5f <5I1C5TI5H1 V?!! *11^ I 

1600 <p^ 5i«i1 iitsjanc^sRi (am ) 

®: ?a»Ri? ‘De Magnete’ jhis 51 ¥ 

ji^ffisffavw ^m\ cshvf^ra 

9m^ fsrejijft 5 iit«r. vim, ^neraer a^c^Bi iK?R«n»!f 
JPST 5OT'Q « «avf§ f>TOF8 

«wi vflT? ®i I f 

CTR gwc>Rt a® mm VC3, 4 wn 

I f^pftWU SIC3 *ITB 24 1?^ fJif «RWI 
(axis)5raffcvii^^«nJi«-?fcs! 

®58T STO mi ffTO «IJC9n5Ff «FOT 

ciRmerst f^vgRW ^»f^n 

oM cw tsfa ^ I «KR^ c»i^ ®i5?R[ mi 
Woj «fig^-aTOi 33 ^ (bNv (wcm sre^ 1 

5n«mi*» ^'s sfpvfl a® 5 W c^w c*ii m»- 
^ oil ▼Fn®Ri to ‘if«rar fea^lca m wH«i ct| 
«n^i4fdvi juciwwi *rf^«i Wiftwr mm «Rfv5i 
caiKjni jRPiwv JBiaraww 'cshif wicjwi' 
((meridian tine) <ii^t <s^ 'em im fim i4ti m 
9051W '8Rf^« litzw esNv *wi®9r (magnetic 
meridian) ^1 cvw 'UPW esNf mrrasr e 
retcmtinv *wraOTin?ijH® Cftwp^ upw 
(declination) ^ I cvw ier «i^ 3 ;«?f6 gw 
■i»fwi ^ to«»r m, m 5ipniwBi ct6i 
CWT« swr ii^ w«i 3jW ^ «WgH vwi 
«! «Npil ^ *lMti cqifi esNv-awOTw fir^k^n 
▼wi tB^ g i wK4 ! *aii ! gtw «wt to^aww m 

*mi ll C^, ▼PWtfwoo 054 


*n?i I mm onfi ai^ww tow« 

swwal WWW wi 55 (dip) 1 
m i-gfw« «i?gfw to*i^ icw ’Jf^pik gwew 
f<5!dd I 

5W1R ^sra gwww CT Jrtfi^ esNv ^ « 
iTk*i cai fm, «i ji^rbri^ «wi mmi 
csti^woniaM^ giwwm ^nstwi Hi 
wIb to itOTi, *1^1# cstiv wo ^ 54 «i «iw «td 
> 1 ^ >isi-»ift5w»m6 sRi-a?ito »niiCTi CT«ii wi, kl^5 
'5i‘8w •jHIa givcw m am 0*3 m 0 ^ mm 
am am to ('^’ ?c«[! ww *pnc#fe esN^ emu 
atowf <flw) I «imm ^toi o^w wb wbiwid 
^»}C]^ 3toi ^5 f* 

to • «5tBTCW 

sjetoi^H JiR« to (constant) sm—mweew 
(HOT m to atii5tf®5 5S ; ®mi?i «flOT5 Mw, aifw, 
btTb^, 4Wtosi « wfto atoito ^ «tJCf 1 
Bgvm *g4 *if«i4ts esNv owra a?f® w*r to, 
toiBgftotaowBi TO5JII <^?«Rk 9w mto 
f<ito ic«m ?«ieTi5to cto *rt »R(t«R ^ ^ 
fJWiOT fea?!)® jpw^ 01 , awf a^^s *{toNi C5tf» 
csiijk mmci I aw gam ireito 

«, ascKB aiw ww «ftc5 «ftai csiBf csigg^i mww 
ato®® gogi »r6 wmkim m gw- 
(magnetic system) ’p «w ato ^ 
iiBt ♦(*( to ^sxm ^ 960 B«sm 1 
*}Mfl gB^ >S[Braifaiito aw aiw towe 
dispi atoa afira prai am-4 to 'csiw tow 
afafs® I •aft ¥m*i ^«ft® to ftotai ctmcw, 
eimwa «ii^ calwacw ato ^ ato^^ mJS 1 
^ wia mstofea ato*i mm ««» awi 
mwfft mffm mw cwi bw-bipri jto ioti ‘aito’ 
(sunspot) m CTtffww I aitiraitotr ^»Rm «ra 
1^5^ Jtew mwii cwmm mm*» i eatowf- 





S4 


[ 36w 3?r ^ 


msr (?wm’*ra gic^s 

’I? WB ara 3000 ^iiSjj) v«| cshvc^ «R 5 t 
CT t?v®ic«^ <w«!(^*ii#i?i nra-WT 

m ’pw I a>)sf4s m, «pnRj 

•ppi cstf^-? ^si, ^na ( 11 ^ ?n^?f sf$ i ^it^h?!, 

snw snw «ci m i c’nwa 

waia), ?ira <5R«i)ST<jt 'pjfa«it® ^ 
aja »rf9snc«i tcerast?!, caifii^ iia? «is^ihi c>it?i ^Tpjfvf'i^i 
I piTcaa-^a'^raai^ fa^R't 
5ic^, (fi^Jia CTta ’wefarf«ia!ia Jirsf ^c«ia cBlaa"? sifjii- 
«ica >i? 5 ® (ija? Jisn:?! 

*»^iaf^*!ia 5iC5f 5iC3f cehaf c'^^C'S sr^iasic*! 

I c»ita ‘^'fisf^f«!’Fi^f5r a«i?[ ar’icaf atica^ 
-flOT ^«iala ai^si'swa 'sri® a^ca ®«r 

®K:«fa sirw ’jNata cslaar 

ac 6 I ®n3 's«iJ)^ “^hala ^ * 51 :[«csta^ an? 1 

sna-G -iiwf >i5^«ica a^ii aia, c>ih 

^fgf guR ?if*i«ir ^f<i|?i|ji <if|[S['gi: 5 T aca*t ^ca 
Jiisjfear^sica 3f?a-»(faai3fl ^as csm, ana^si'swa 
faf^ staa m\ fa<»a-&aasH W'ai era 1 >35 
c^aiw Jusitaai', 'cf?«?fflaiKa atfi 1 ®f?c®a 

>iC3f ca £5tf f (?wia ^ 55 , •'ifaa^'^K C5N*F 
^car cBtav af!?9a fasia afiia 1 

C 6 \a«p croaf af c^rc^f ®iaf ^3 ca*i fa^g 
c5ti«F a^ca'^«n^ia cw af^f^ia'sl swj ^1 
?E <5 I ©lat® iflaawa ca ‘n^ca’^nai'aia acacs, 

ca^fsra srcai caiwit-^iB arns isiaff? * 5 i[f?TaR:aRif 6 i 
a4a^«fFaiica jfri e : 5 :aa't (sensitive) 
atia 5Fi5Kai esNa- afc?a aife's ^Fai aia 1 


cstwar afc?a SRsita a§sn ac8—^caa awi 

»i^aaia Icsiacaifln ^i ‘aeiai ataaifara’. (Aurora 
borealis) ^at ‘'aicaiai (Aurora australis) 

-IjaiaT^? csit ^‘Bceia aiffia ana^ipn a«f««^, »}WW 
caicisiTfe I fasn^ai ascac?!?, cuia^ afc?a w 
e afsn^ ^ias <mi 1 ^lara ‘sprani 
«ai a<#fft (line spectrum) tPiw aia ca, tuffi 
i^^iraiaf s?a 1 a<F5i3c« JFi^ctofF, «Fi?(fi, 
fjtfFfF, cefjR 21 ??'® ^FiiOTa caai a^fisfl ’iteai f«FcacS“ 
ai cacar caiaii aF?, ®!ia55r®i:5Fa acai «>f?scsiwcaa a»(3ft 
'5FFt®ncaa aTj^Tcai^ ^at 1 
eshaf aicsa ?a??a a'sia sjcsii cstaai «F5fpVFa 

fa^ fac'ffias a^e JFisifgar'ijiw S'a 1 f»Ba'J5Tca 

^Ba-a?^aF?®^c«i sdiafaia ‘^faacli ^Fsia <awa ®iaa 
af'VR ^"5 area -1 a$fn s^narreer caaia ai^ itiaa 
« a5caG {;?ra ^^aai 5 :a 1 

ai?^ 5 i?Ei?'® awawt^g ■ 5 ^?aa'^*i»i’?sr cstaaf- 

c^rag Si'ca;' «r?§'5 ®i]?a^* 1 'oig'ala e ^? 5 «a 

?a®]ifh:aa yr-, c^taaf afcsg Jiiff: cs'faa'- c^csg ca 
'is'aF^faa' ‘p{??i'®a ar,6, '®ig >ir. 5 f ai^i:ag sstfcaFc^j ^si:g 
i^ata licai >aa>?$ camjjs §ca t-sicac? ' n?aa'®^»ft 5 T 
csta?' c^tea a^ii? wi^jaa laa? afsca! otsar fa^a 
'«i???vsaf afefS'aia aia 5 F 5 Fa|a 's^ai’Si 

ccuc^pg 55?! aica 1 

:5®iF? caai aices -cstaa- ai? ca^R ’jfciata |ca^ ^ 
afgcii 515 .^ ca|[2iw, c'S's-'^s ?aiBFg 
aia 5^1 aca da^aF saalasnalcaf 

faaiaifa^ a^cac^', c^a?JF aFai dai?^® afiaiae 5 |j:cr acace 
PF-t I 


Jiacai ^^lagi oral aFa ca, a?« ’F'ua fla;^ *f?g’ff6? 55 1 ®i5i 
'flafia cb^ aiai^ jufa® 5^ enca' 1 ca cditin^a mf{ dca jfi, pf 

‘aa^aic-aapt, « ??f ▼, ct sjfggi dpj i 

-■nrrt’iFnj 





5kc»Wl STEBrl J^fesi <51:^ I <5OT?, aVlC5, 1 ^, 

9W. w;-J=iifK!n9 f^}^® 1 i!W!-»n«n-5?T* 

vc«!fl wc® m ®«n 'snvroi xW^fi ®ic»ra to 

![5C®I «nSRn»lf^ Rl I Cfisr ilCf9 "CT'!!'»$ ♦lf55«^fa I 
«rSsiH 5f^?ii5 ^rai wl *F5c« '»nw 

®nn 5I51I (Taxodaceae) ‘»ff?RTa'§« 

(Sequoia sempervjrens) i 



feo-1 


5®5 ®)icsif?i’?Rl 'rf^'i ‘^Hs 'awsifi c«ic» vjifBTi?PBi?si5i 
3?5a S'^51 =!i«w« I cww 

CT JlSJ^'SiSW‘■5!?!«llTslk ^C?R» ®rt RW Cm 

^ (Red wood forest). ^i 5 «i 

c»w*(ri®iIh«t red wood ws[ ’ifafe® 

'flpf?; «t e?ieT i 4i| f^«iT5tvis ^«c5^i Sts® 

iOO-105 fJiSis I 5SP1V 5pi5 41?! c<icv<j ^ .in? c<r»ii 
tvrf, ipt»w ft?!. c*n: »tf«5irwtf ^1 733X29 

2 


m I snIS wv Silt?! «?n38?i ^iii>i am 5 
6 fsi$Ri 55 (f^a-l ) 415^ in?#m 
^KSiie otI I uram 4^ uit??! 

c?t5 415? afa^fs® (modified) i s|^*ii«im 
«itc“R SIC®] (Sid c?]S m *50 (scale leaf) 

’lf»f»nvic?! >imip]l «ncsf I 41 EH-^l SIR! ifl?P ?RR - 51 ®] 'SIRS 
c>i^fBr 515 415? m (needle like) snsuwa cnena iTt^s] 
mesa arara sic®i i 4i^ mesa ai’s *iim?t 5 ^ 

mfac® msiwi mev 1 mesa SceiiiTa m aipi f?ea 43 
sierfea (bark) W 5 ^ a^esa <15 (30 ctIsj.) i ^ 
siarfS em^isipfi?, « soicTa 'snssi*! af®eai5 ^aia 
^sj® ?ne«( I 5?*i 5^ 5^^ mai^ sa ®e5 alc^a 
nesia SI I 

5fiif<fn:spRifRaia‘5nciRn (?m\ caa (Sierra Nevada 
Range)-4i5 fsifaie®'®?? isramRlsnnsi (Sequoiaden- 
dron gigantium) fjifai e5i^aia®i^a«t*4ia 
fRsMa 415? 4if^ ^525! ms 5e5] afafe® 

v[5*i 415 4i5fRi ms oacaf “^mfla sipn 5i5C5ca ca»n 
afasiw (greatest total bulk wood) ’n^sai 
515 I 41^ ms siwm 85-90 fsi^ra 55 415 ? snf$ c«!(C 5 ' 
f^fSi ^ifea ^f!?a 5115 8-9 fa^ia sic^si se® wm 51 a 1 

^ f5f5i C5e5f 51115 15-16 5^5 

3-4 fsito C5»fl 415? CT^ esnS ancfei ’(fa^i'i 41 c® 
®ICR5r C5»fi sa I RIWHISf mc^ 55CK5 ^ 
esmeasT c*ia5R (General Sherman tree) asii 
S 5 415? 4ilfei 535 3 am 4 srsia asa 1 ^ffiiala 55C5ai 
^e!sa 555 Bia ^i^ia aseaa's C5*fl’ 415 ? C5f5 seen 
$23 ®ncsifa^ia ^55 rii^irisi s?eas^ (Inyo National) 
rorest)-4i3 ^5ipn5 ^5 (Bristlecone pine) 

415 ia ’f5T®Sl Vfljia *51151 515 ^ 1 41 ^ CH'lk® 

HWmw acaes ®nl5F3(ia i«®i^f55i f®f«7$iSi (Adan- 
sonia digitata) i ®nsnpf 5 !?TC»i 5 (»is5f ms ei 
* 1 ® 412 C5^ C5i^e5e*sl5 (Bombacaceac) mhi5iC55^ 
4i?pe?R I msfSs mp $c 6 ®i SUB 18 fsj^ f^ ic'sb 5115 
iie^ 9 I 41^ mes3 4i® nai^i 5i:ci ®iem ^j^gesiB 
5C®i c*se6 *s]^15W5I5 ^ie5 ^^*15 c5iic^??!i 'siCRm 555 
515 SI 3 *SC3 1 ^“?ipg sie 5 i 5 ^^ u*§ 5 ^e? ieaie-i 
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Cf'II ^ I ’iroH 
VBT^ ^9 sic®i (woody) »iw?»nnce f^'scJW 
fsiW m TO I ^ ’JiKS m »i* 

<RiPW 3j®i ^5f?i ??i I csnc^ffl »rf? vinf 

fefW BFn ^1 5JI^51?l ’FH I 

^^5TT» '5i»w5i ajt«f 2WW a6f®i« "sncf— 
‘fcsra qo ^^1 ^ I” aj«i?i w >F«m 

STOS 11 C’Fi^, ai*'« 3RWK’t^ C*IC« aiBI I ^ ^ 11 , 
?W5 aKW 1 ?^ I ?iw;cRf*Kff’»(Rafflesiaceac) 
sntl 5r>QrceT?W awpwf® 
(Rafflesia arnoldii) t »flcv c^iwf 

CTC« ?w ar?iraf»i5« I wf^fa 

S%if fafg cjqn^Bi i cSsiW’isn 

(Terastigma) sicsi s»®w 

swi ^mi 4 im I »a« ^bi,- bh® e ai^i w^- 

5?«if w? «® «Rsr (modified) 



f6B-2 

15^ ?«r ?nnKWff*wi BwcJiwfB i 
^ BiRsiiin®! fef«OTs ¥«n®£H *i«i «ncv I 
^ oBS wt? ^9wm 9OTa ^9 

5ir OTHs <11^ pwp^ iflfS Brros «nt 3 
«nc¥ I ®iff»i9 ^ CBT vca f=wi9rWTa 

snfJff Sas 5cS «ii (feB-2) I TO «npf 
iT*if^ I wn «csirSi i 

TOts m i^ispFi C5iijfi-ai5j? jf-ii? (snf£>ia 
*1® « ) ®n:« «m «!•{ tT«t bhcbt i di¥ 

TObi’Qwct 11 fwitsncw *iTOi »«w »<w fljw am 
90 CTfJT. ( ijv ?w) I »af$ .avffi wfw ^ ^ 
<« aft« T 3 P ?bt mwif I m ' TO« msjwcR lii^fg 
TO V *1® ^ «ncv—cTOsit 

BiKv I n «n?rw tP?! auwceifFW 
Ijca ^ c*imc>s f«rv «i!*nw?i a»w Bmw 
IP m I ^9ifJ Sas ^ «im a? (;to^ i?m- 


( 36W 3ir »IWB 


asi nKPW sii®i tf'sc* aop—mm wroft 
Imf snf« nw mi^ ws c»r«nw ^ wm • aimm*i 
©iw UP? ?a 5mwCTft anaro^’**™ 
uBcurm am« tunSm aa % »n® fwu ®pi wrcm 
®m*fa ma mitB ifmca am i 

wpp» jwa cmw cmm mfma (aa? *ic® 

iaBsf5 ca’a ai? siaicS uiac^per umna feroio cam am • 
mrucBT »afd i«?Ffg iroaa to am maB am famca « 
ajm am5ia «nca i *<1 a^ai cmca mcacaiii aiaim to» 
ca «fli apETf^ ifaata smcBcs a? mraicaa mm «a? 
m aImfS to*' 

'5im, snapam *rfaaTa^5 (Palmae) m aia caiRsTaai 
aT®!;f®f®mi (Lodoicea maldivica) t rnifa aia- 
'§fa TOs smraiiKSia cacsfma » ^awa 
ap5i canpsfaam « ua aw mwiai am i itwifma 
aiara*!®: 18 cacv 30 fa$m aa ®ca crsw juw 
' ua csBi'e ca“ft wai ma.caai am i mreitiTm tw»fi«« 
a® (fanshaped) faai^ anmicaa i a»ia aji*(« 



fwi-3 

cmicsfaaia ?fi^-c«ia?i tP^iam 'la rssnai i 
TOi <« »n®i^ miaia •rnisia «r^ aw'twa kaf fao! 
*K^w miw aca miw I caifipw mar uiafk rnrsm Mr 
aafa^icaa ac®i ??ri tmsi atm arm ®im kta^ 
CBi^ifrom m^tfia ai? “nia awTO cam 

=Fcaa affl miw <a?Ff6 mw mimai a[CBC5 » awr 

wi?/fla «ii(pi! mmai a<m ^ cak w wnfS 





1983) 

faww VP8 W«ft»f «1PI ’n^gc® 

fnar wnw *nii isi®C5W ^ww f^i wn ^ 
«<Mm ^cilfw I >iww w « 4te«Bi ^«im «Bf>i i JiFerg^fer 
cwca f^w^R ®iOTi *ica ^nv. sw Fq? i ?FBit5? 
•iWh R59 aw 1'2 fsiSrai 15-20 c^«f i 

wi < ^ mm ▼•n «iPRn ®R 

w h«T 27'2 I «n5« ’FM 5C«^ »flv 

««»t$ w *fTvc® spia »nw 6-10 aaa i *KeR ^liR 
Riwm *Ka^-«ai CIW 5 R ^Ri «!• «i»n 'sr 
taW •i!»i«am» JIW15U5 Steffi (fra-S ) c?«ic® 
♦iWf^ ai'aai »TiK$ jffi ^Rcafwa ac®i 'aa? 'nt 


«pn^ vaca? CW 5 P 1 HRCTiai (double coconut) acR i 
«a^ inRB^ at® c«f«n m i 

sjTRfft aF?icRra *R CT «n«rfS wai ma ®r «»si aa 
aw sw c^f* I 5 fl»na«r®: <awfS ^ncaa aa^i t^la^t aaa 

atR ®E® ?R RiJEs RRw wta I to* ?ii«jtaw?ia 

at®« c«itv feq aaa ’laa rict * 

watRCRf ajRW acait (aa awn f^ca wcaw ava 
: 3 wa m wn cafi. ^Rawt laat ana's Jnsn^taa c’lthsi 
f«bianD & 5 fa aa i ^at ^ticaa ‘»ii®i «Eaa aiSiiTa 
RJii awa® aa i ■m®w fRai syaa ^a ^f® cai^w 
WTCR '6 aiffij & 5 faa anw awa® aa • 


*iT|ci^tst9® cat«rfCTtsf 


wfeffwca® (microwave) >a«nl6a wrfsaifsi^ m 
flrt®»pR SKW I lawcaa ®wfa ca *pia ®f®w;aa‘la ®ats»a 
^•Ri*as 3 cacw 300 Irri ai^ (1 Irri ai^= 

10 “ ai^ )--®CTa atosca® aRi aa i rrr rrji 
aatai ca«fi (600 Irri aiR‘ ) af-»R«^¥<3 
af^wi-wa® RRi aa i ®asr (='snuRW Rf®caR/ 

R^w) apiwca jn%tan'QWC®a ®?;9r^'(f'5i csn6i?(f6 10 
cat^Wia CRCR 1- WrIr^w r% at® Rita i ®il 'RCRR 
Rsa mlcweca^ cal'&fsi^w ®?w ai WRfadia ®aR rri 
aa I 

w^wj«ac®a Rwi R®R^fR '« RwawR 

iaMi RlawW® aa ai ®f®t 5 ;;aa*bi ®atsfa 'swiwi 
♦•Riws ipifflt® cfRi aw w I ®i^ Rw araa R^aRaww 
ajlair flWB, fawa®: cririctir aiam a^iaFieia® fa*[R 
®»a Riaat® i twiREaiR awwia R^ljrRWt®a SFswufwR 
awaitaa wtawffi fawa rw*i res, aai— 

af^ wacafw aa[R aaR®l 
ca®ia RWER RRWW CRCR < 8 RP 8 KR aww, RW, aioRi 
sf®t« ▼•REW awi ®«i)ifa aaiafa Rikni asa aa w i 
RWR RURtfiaw snaER ®f®w,aa^a Rf« wer fawa 
®Ea fa^ wac® acR ^ RiwcfiRW if ®t®«^aa'ta 
®awa ®asf i«rt^ rr^j a'oai ocawa i 10 fRCRiaw' 
R«{ia 3 X 10* fR^w ®aw iat^a crir Rttaf® ri^erw 

tR^tfWf I 1 ftaws a<^w ftaWfTRi' 


RRI CRldl# 30 fRCRlbl^ RRI RHRt^RW 2EaJRR 1 
arata wai aaa aa i ®t§ ^ r^rt*® R«fw csi^ 
®a9r ircSw ca®w ®atRa aiaiai wsai aa i «ii^®a8^ 
Ifls R*RE«Ra ®ait^ aaR ROJ aw I ®i^ tacR 
awR 'eas aRi aa I Riaw faf®H ca®w crw c«er rir® 
>i5tR®tltR CRCR aliR ai ^W?® >KtR®16 Rla?® 
Raww tats cR'saw rrj, RaR ®asff6a r-ri^r snai 
a«R®^fRa acaw R’Rit'aa 'SRaw rwr ca»jl a'oai 
awiRR« 

cawRRi ai R«{<T< 'sCRW Rai djR^jsg R-ai«R RiiERi 
acajRR I CRRR R^annt^ RRiai^w rri 5 tRCRwr®*, 
^aw*fa sw:RC®a cred 6 cRRiai^ (1 cRRiai^*® 10** ai^) 
R"piT«R faaw ataiRR i RfRRT®i ^aw*fri crs 66cRRiai^ 
CRCR 72 CRRiaM ‘fll R-R1«R R'SCR RW Rta I £«sr5ii 
RlRIRlh CRW tRS 72 CRRWM CRCR 78 CRRiai^ 
R'RWS R'SOT RW Rat® RTC3 I OB^CR «*R vlJRffi 

aaiRl aRi aa i fafBRca®wai^aR»Ja crs faf«H anwites 
Riis Rta I Riaa ®i ri aw snaR aa faf®R cr® 
CRCR cnR® R«R®»il»!a awi ait®5Eaa aca i ^fsan 
uiRRi Rfasw ca cRiR faTa^ c®tcRif@rR si'bw acaea 
RWiR ca®w ai crs ri»r asa aa i crir 
caiREaiR asitaa aaR Ra®i aeit® «naai ^ai ca 
Rif®c® R® ca«ft ’KRiR aawil rw rsc® aicr i 
snifcfiocac®a R*»n»R ca®w ®ac5w 'jbjrw «err ca«fl 



88 


irtu 


?'3ara a«n9i1 sjs*iw5i 

=5S?PI>' I 

Isisits «5ra-?i3 a?i csic^ 

W'iR! m&fg Wss siw vm eii^iTWRi 

ac6>^i serf ®jiJiC5 I <£k '^\»i ^5^1 eiim® 

'st^f^sji I 1933 '^J^ic’if ?pai5»^ f^iapft 

a'Jiii sii^!3i«c?i« t*n?iK*n’i i 'sisas 

CVIC'?! 55i!:^ S!l|®r3C?Ii:®?J JFSj^sfsui^ ^<5i?TU I 

<if*f'S f5fc#»r 

sii^:fr4K?i« c^fimsn’f t&6' ®iiwc6sii 

ff^sra arcs I siiisic^^ira 

^CMiK I J?HI1?I*I «!£« ^3f 

«I1RC:$?II3 SIWK?! JIWRei'SS f<rai3 

c!]w' 5FC3 I Jisig acsM'i ?5 c*R 

'vb?I^ »3[5 t^ISTS 511® ^za ) W51?! PWCB 

CS!C^ v£!Siq[i5ltg aiiic® 55 C5 

*il5 ^] ai5 1 5ii$(a!['a|;5® 51511:51 

sfl-'t' ^SSf'a t^Sirag SSSf^N, f55>1«f ^51 5S5 I ;<<1C® 

mifs?* C5n5 f5f’F?l*l 5t5 51 (35^ 51?5’r 

*tff ai-SSl 5K5 1 51^(^'3C5C55 5515315 

5?5IW5 C?lia5t531 5S^ I C5i:5^ 5l5lf?3 ®lf® 

51515 »lff ?5^l3 55 C555> t5f®S C^ZS Caf53 
35!f^tei5 5551 5fe51H5 5’^1551« ’SW 515 I 

C^ft6t^5hr 

5^51^"^ 51 5r^-i'5Ce{ S52if35f 9^] 

^SSP'ifsRl 5f®5l«5; 5I^rai'QC5i:®5 '§51^15 ®C55f 45 I 
31§ ifll CMi5!C5m^f?r 5I^<?C5® C5T51K5I?! 515=515 f5C*15 
C5515 51515 iHl I 

3lt5'5= «if«55^il 

5n®T3 (RADAR) 51:3 sn^cfiacs® ®fal5?i^ 1 

5n®15 vS5=f$ kZS^iU^- aif3 515 W51 ?C55 C415 


1 3635 5 ^, 3 « 55^1) 

595 {C55il aUOf'^T^ ) !*?#»«< 

fi'f *nai 515 I iift aito caf53 3li5«^»4l5 “wi 
5fW5? afwlsi® 5C5 15515 Ca55r-C¥t® ,;,feK5 
5ini:5 I 359lti|'i|l 5f3 cn^rais ^ei515 «IW5r tloS !11 
af3«pf*l« »lf«5 *11551*1 =5P *'55 515 1 C5i?Wl 51^1'®®® 
4ll5^5lf55n5 51 5W 511315 585 ?t3l 51 I 

5f.5T c^taitata 
C5C5r am 100 f^ceilf5^15 
'515153 51?«5 WIR I ilCV '5II555«5t 5Cei I ^ C«V 
«na® «ll3 C5^^1 sH CC5? 551«15l35r 5Hu1ei 51^5®{W5 
$al55K5I5 ailJftS 'SIlllsili^F =5115153 4C5 =5^ '511555«W5 
^1=6 4C5 1 155 C5315 4-H115555 359f^1»l lill «n555«51 

cac^' al3^ m *15515 *i1«ipfte3 I^iks 'swct i 
'5n»ia358P 5511 55 I :i35K C531535aiUl«!5 5I5IC5i 

'5)I55Sr®:5!5 SaC5 ®15l8!3 cvw 5^5 5t5P C5l’11C5151 45i 
585 55 I 515»1«C5® 15^=^ 3|5I51C5 ®ll?R5«cf 'J&f 4C5 
K9l 515 5511P115 1»rC^ I 31§ sn^®I«i:5C®5 5^15315 
5?14Ka aillp C5«51 C415 585IC55 5W CTiaiOTm 5^5 
585 55 I flB5 Saa(;?5 wicsi *jl5«f)5iia1 sn^wi«s® 
C5iaiC5ia ^ &sl5 585 S(C5tR 1 

<811551 58TC3 aif5 C5 51^»ieC5®, C5nirc5ia 
515*05 <i!^ «I1^ al55^ ilC5 IftSW I 5P1 5151 555T5 
C5 <Slk al55<S51 5^15 51315ll3 SW 511CT I?! I 5l|»l'8C5® 

a1« ®5ai55 asleps 51^151 5bi (i5ln5i lalaw fia 
) 5151 585 515 I 515155 C515, 515V « =5Wia4 
si^Cffl'QW® vaiCV 515515 451 515 51 • 3111(^1 
Jnl»WC5® ^•aKsVS ^551134 3515 515155 al55I10 31C55 
5151CT »«4'5151 «C4 4151 '0C5 I^W 51<351 515 55 I 
sn^«CHP55 =515515 451 5?! C5C5 555 51515 15^ 
51^5 SlleitS cad 515*11 ac5^1 505 5gsra *il5HJi I ^ 
533:1 25Wl515r 155151515 §51551 3 4ll591?ill5Wn5 a<g3 
M3 5I15C515 5W>t 'SnWiVS sntOFI'acn® C5151C5T5 51551 
585 5R1WI 





PR J?! "TO 

gsfiTW ®i wx «t:« i <if«i«ltc® mix 

w’i'n'mi I ’jfcNbF 5i»'\si <3 m:9 gwil 'fic'ra 
3PIR I ^R^prtJj odfjrcv-^fwc’f f^gi- 

si5if*i«i-$»ff»fgi tisj^ls gnfg I OT5 ViUf ^55T ?n<ii^ 
vflwg I 'flcwg siwi 

gi:®g cai®*jR!i i cseiiriri 5C?ji ssn-jrs 

>i?cvi5si-a’}Ri‘i I *t«i’iftg c^^'Siw 5<?^is «nsr 

iiRl'olcg g!f<s^B I 5nc«i s;Ti?f>i9i -e 

tg?^‘a'5Ri 5IC*! 'ties ®i?B? ^5R:g>fst^ 5i^ 

^gRM't *^:OTf>i55, snwi’PlfMW iRTOf’IR, 

a^fe j^RifiW cgic^ig 'snss]*! t >£ siws «n'i 
jwwiw Jigi? 'sn^ 1 ^6^15 TO 
ir»rsfi:'6>i?i gi J5??ia "?Rrag >isg ?c?iK i ^ 

gn’^ a«isi -sigcfl hU ?c9r wI^*! «iife<fra ®t5i?i 
W" 6SR I ^ 1967 3gi 

cg^’idiScsig sf;$ mu g»^i> ^$55 

'8fli»ivwl^g ^^iis ^^rsg « '®i5 si^^jffgi 
<^{31^ I tfli) 25 gS’ai ®RI®1]8! I 

^5!I gigeti 41^ ?isi^t$ JjSlWICfRl ai3I« OgR^Rt^ HTB 
f<tHi (Ais I vfl>?56 Scs^iwmi 

®T8ig e^iw gR « isig 1 

sucsjfggfig 515Wi^]i:?[ 1979 , 'V=^K'*tg 

8^ g)6 g?g gg^i aicsng wc? 

^'jig *f|«i gsegg >inFf6 c^taig igef^'S ’gRras 
▼wg t tacTO ^51 «ioT g!?i »iR I 51 ^ ^!i«T2(i!;'§gic?ig 
SWR «lB5ig 5C5f| |fgSCTwf@<fieifg«i51«F«lRg|g'eTR^C^ 
atseswesi^^ Tgfwi 1 gsi5|ji gsngiiR ®ja’W 

?caf g>®*nif?i gispsTi srrs gfgj® ^1 giis eg gc^i^ 
«ig3Fi*! gate? 1 n%^ a* nm ^iiggi ’TO ^ 1 ? 
c<CT c^ »tifg ? gf»f cvR sn^ sigHi bik«h^!5>- 
■^siw erto gm ®ig giCTS w% s{^ 
*ra m^\ «i c*tc® *nf5 I CTiPF? wiv «nef ^ 
•ST^traegg cjkb [ «sr (kidney), 
^Tggi Isiik ] c^f? ? «Ri«ng c^fr ef^ 

^ c«itgr >tnJ5 gfO! ?i?5 “meg fgf St] ? 'H^gra 
*n?pw 25mg m ^3 *naf egg’?? gpj gip, 

2 /tg, (»R, ¥<»wr*i- 7 oooo» 


*^cgig «i«(gi cs^ 1 csttfca iii^gg «^gg 
Fn^egg (mk ^Rraoig la’^ara ishkiui ^fsttogfeg^ngi 
cgfggra (immunological barrier) 1 «t^?wig 
g*rc9i ^ ®iai ffw ^gc® *tini iigst cvR 

ffro ^^gew v<ii =1^ aitg^fgst got csr «tRC?i 
CT ®igsti ®n«f giBgibt® ?i 3 iw 1 * 115 ? J® 1 g ’•gc® 
c-gotc? yfiR ^ ®iiw cgt«gn 1 gnemst ®i^ "isii 
febF^gc^gi ?shrflg m ^ ggc«!g 'ai*nai«tPtg ’ws 
ca?»i!t gw5ig ?fbr i M^v*\ *i®r»flg 
gi^ gtige bFg^ 1 ^fog Big^, ftog «»• 

I'TO, flag gc«g gnfggnoig gtsr >iC5f ffeg ^ggi ^®fg 
^gc®« cg*t Tvf$i ?ac? 1 ^ gtr^noi a«w 
gisHt 5g cgrfscg® wwg fg«Rl, f®. f*t. 
c^fg’Pig I 1937 >^ip? f®fg »«^§t ^i febi 

^egg I gsf^t^F -ag^fd gifotg ewe? gow gwncgi ggpa^ttg 
gfgcg wg 1 giteg csipf *tf« if^iot ♦inffev 5i9[ 
gisag gig^ ggsjg 1 1958 f®fg •tg’tg 

ggc*ig ^ighg gsegg 1 ffiw fgw 
♦teg fRsi-®wgi It gsegg 'snwfg^rjg tgwpftgi 1 
OTcgg af®itg American Society for 

Artificial Internal Organs. <« gn^iicg a«ig «iii«ft 
5 g I af®kgg goi’tl® cgfgigra 1957 
'i^ g^egg ffgg ^ggoig gimtoi "ligi ♦tg'bfi-fggHi 
swrcgg 1 'ag^icgl g?g 12| t?®»fira 

fgsigegr ^sigi a«ig ♦tgHi gng® vegg 1 vm ^gi 
ffcgg we? ♦tgl'iw-fggl'sRg ggef^a^®^' 
^^egg Of? wegF ®ig ^«rh«f6 «g =Fcg egg 1 ♦itg 
»«¥f6 gitisit9i® ?fflg ^ggi 8ita ais 90 fgig^ ♦tg^ 
ffgffe»F ^ks gi^ ggw ?g 1 

ffw tt;w»ag ^rtif: gqwg 5igf6 gi^jg 

<8nc? I grst <3 ®R gw « ®R fsws 1 wfsw* 
fgetotg JiOTigww (®]«i®) gotti 1 

wtsR w fgwnig wf®5w getg aegw gwnw 
vcgJg*Rft®?ptl gtte gigi cwgi ts^f^iwg fg^igcg^ 
ffmsKg J®fg ^gig wcri eg gk gig?ig m ege® 
♦tioi ®i ggm fgfs;®i vug ▼®gF^f®T 55^1 g[afn 
(1) txpfkw gw wcegi, (2) gkg gcgjvig gfcgf ^•9^ 



% m' 

m ^ cf«in, (3) OTC<Ea ^ii wms!^ 
af<rfwi 5jW sn »Rn, (4) m 

ww JTw I ii^JCRS cm ^si ?Ri?r 
?RH • fjrfsf’PR f«rw fusTS e ▼♦nffivi 



iiw ^«!Ki w (Heart-Lungs Apparatus) 


jqsji, «i-f»i?n?i ^ inffTTi, 91-^ 

, vsfn «iwBi, w, 8-5ii*fv *ia, 

IMlJpfel ’CT fl Jnfst^l, |-«Ul4\a SiWiVBt 51*1. 
«i-^*Rmr siwi^Ri m, ^m i 

^ i «n«^i8r ci^iw 

(valvular diseases of heart) “fBnfsfvsJiwii 

(ritlRlC‘RI "fhpi ’V^lrfSvi I «lf5|*f-ffWfl 

^ v*nf6vra Biwi fjifapm i 


h«R 136«ii H 3f 

51PWW®1 ORVW ’fW W^W I ?^w ^ fjpiBW 

fwsaw siJ5*> ?€«) ataw5i i s?® 

acw l^FfgR ▼•n «fw aw wri ▼aw •ncs i 
•^fw few* 58 5RCV15PW w;il f5|®l8 

c<iiw ?« Jirai cTc? ffsgra acf .<«t asnsCT 
cw a'flcsi <bi?hct « ara fstara w «jn 8fn flw- 
iswu vii$ vara «pn 
a«w vciR m 5 iif?i I <s^ ^fim ipn feN 
^Fcw I ffoR fR«Rrf$cv f#? 
at «II^SC«H siWi MC«I CTf? I fJWORI «i®rac5 
aK^ a^nxl i ^na aca JicaiCTinitJSS mm 
5ia acant wm ijwb i 

>i?WT5pni *POT sKaw isBiTf avi«( cataca ta® i 
JifflWTOicsa acrca <5w ^ jji caw fawpftai ^ cfw^iia 
t8i6 c*nda aia^ia csnSa 

af?a cmc’Ri a® a^iww aw f^aia « ®w f^wacv 
>!tcw6^? wm\ I 

1960 '^ca 'snwfa’Fia faaisfi fhw 

^aasw 515 arjna eRi ana wfs^a atJ® onfaiia 
▼caR I ffiw ^aail^af tiivf$ a« cwia sitai cata 
cfi^ I jww caiiwa aWi fe«6icaa aiw 

gFvw OTRI ^ 5Tca ‘flat 9rera?P8 

asc* asfjjta sicai fawa vat® w 5 a i 
ai^ia aca <fl^f6 aa taca caka anw ‘flat Ottawa 
aaiaca ^ca i tiwa <s! ?fD*f ^aaitv 
f?c«a caw awi’i ^ca aia 27 afei afo 

mm JiflR 5 ?! 1 aw ^fa^k siiai aia i ffa^fsia 
¥ia*i feiwa ac« atw 's^caa «fai i 'siai «na<3 
fvf aiaa^ vca ffasi 5taaa wai‘U^ie aifat^ 
58 ®ica tea arac® cacafacsia aia c^fsa afei fslaa 
fafa^ a4t! I tiai csfei sikca aiasfi 'snae f^^5^8<5lw 
f fna 5 aai ^5^a ^aia mi • anaai aiiai arfa-feicaa 
ca^ csfei ®?aaiP5 miv m i 




asflt^T 


f i»r* «pft5» «c»iRr m 165 ^wi *fRi ca cue* <6^ 
li? ^ »w ifl^ ^ 14^ ^iS 100 aia 5CBI i *n?i 
fjffl fC^ \«| Sl^rH ifp«ff^5»r (9 <1TB|S| 

*SI (E^ I 

14^ sn^, 1883 sn^*i c^aw as mcv 
a?J?. C5SKS ICS *fc?^ >«s< fw^iceis 
iic«i fiiBis spa I ajisncas |Cfls csrt sr 
fiwi c<K¥ fss« 5C3f;^ 'fls'? atoasi "ifs^neft S 5 «rs ®is 



wi * 5 csf, 1818 ^ j 14 sji$. 1883 


SI ¥Bf ftrsj I «m^fii7 snsifw sfsi e f^rawisis 
‘•^’’*SJi«i®is sifwfs «RRw uw fg3f sngcaa 

VCS f<fBl » 

aif^ISTS Sl^J? ai'SOT wf*!® ffiOBS »f^«S SilfS’^S 
sn^s viw< ijfs lift c^sifscsfii ctissss feersi 

^I^sn^ «iT«F-9R4t I f«H|5|, sftf^SW. 

’ 'HTvt*T|^*7|tf%® irS?^*T, r»1.*00004 


arstifat^r* 

>iat*is«i « anlw aw w®i fsita fa«i s^i^fswa sifss 
-a sjFiJi iro? feSifssj I fofiR ¥«»{ji^ iW 5ratw « 
^|f«r afssicss siasn i »ica sww-jruhiv 
snfSa P[aic33 aig-nrot ^ a?a srcsn» "fsis 
®®ra atsfw a SI?® ^ afasics <B«Tc«aT?, 

f*tSIIS |C«tl, C?^?JR, « ^ip&s 5$i aisjice 

9Ti:«|!J I >l^5i3 Sssifs^ns 515151 view's 

sif«-s]5iC5is aas wiram \ cwrsis luvinai 

CS?IC^l 51131^351, (flswfv ^Vicwa Sll^S filW I 

1839 h®i 5 iMs«i SB? sw ^s? sn cfsifscsfi 
aisi SR 1863 I 

sris^s ^ifasTcss 5iC9f ?a?<5 vi^ws ^?wi vs 
C«>§VICW»l afsSTCSS 51^s C*!?^ ?sw I Slf;?5CT5 
vflv ^ vifigsire S9rtr Sis'? 5ca?K5R i was »flv ^ 
kfls'ais sipfe5Ri siwwf ?«w I t«| aftisicss vsm 

C®I?RSI CS«ft ^?w wfsi SR C55&VTCWWCV STP^ ?SS1^ 

3CSS 1843 I afssicss snS^w afwis 

a casrftsTcss SRissfts afssa vsR \ swwbs 
sn^fess ^ snsiifwv o^sjibsi^ fsev wi^ vsw i 
fflcacss smifsv ^ sns^si a^cw i snsifsjv ^ 
ai*i'¥icwt afaaifw® fas'?® sftsRs 

^'«i? ®n<T»fev ^e« vse® >51 VWS | 35C51S ?55I* 

3191*1*1? ®s5i§ 4 ri SR “sftwfl tspess sj:®) gsv' 
?s?B5W I few? cas asHifl cwai, ‘^?5 ?5i%i?i («vsr 
^ c«9 ?55i’ »fWv assif^vs si?^>i cwc^R, '‘vflSR cawi 
cscs Rasi w^scjw aw cs caai snsiswf^a 

RSIS vw vsis siiav^s ^5 ves cw 
cviR sj?5 evsw fjicM ®si^ afsas ves vses ca sstsi 
WRS cwcB tAv®*! ?san® SI?®, iiiv®q si^afws, 
<iiv®5i Esisais vfs aica ?v’8 ca vaa^ 5f*i«f 
m> »»ica ai, <iiwi a^s^s s?s sn^s ^es aics jii i' 

1835 ^ica sns^s ^ fsafssiiwts wi^ a?eB 

SR I 'll 5C5 SIS JRSVSI fiicB tis siefKsi asW 

fsialvi I 1836 ^idita ?®?ii sifwsi ?ss?sfnwc 5 csw 

cffsi linR inw wssii « 5rtg'5i? wiviwi fflca a^-ai^ 

g®! ^ I sivsTs wslcss |a»ft ?ss“^. ri$v, 
visi, s4i, w^aw, ^sia, ^si®^. ?stos ?s?®r 
ais). ^?s«iR, ?a»a®^ « ?spr»ft aisw^ ?®?a 
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•nUCBR UPSI ■'IC^ ■nc? ^?IC« SIT^Cas I >jD4f>PI?I 

c«wt«K»rs faf^ csf'icvff ^ i wi, 

5f^*pft vwfj, «f?it*fa ^fjfai, (SSRfv 

*11^ -a ?Ri?i5irf V fe*RiPie f®fs? cerw^i i 

5i^ (fl’v ^ciira am f«rGR 5pi8 
▼fa®l « ^<WI1Pi3 fefR <1??® WSfCSR I 
oi$s*ta srpi^Ji «iRie Sfjcaa ^ fa es i CT a 
fI *t^2(sim ^ f®fi^ ^C5? ww^f I 'Ija 
■n^ra nfafa o faaaaga an»f“v®i ffs! lU’^^efia 
fa^a^a I sji^fl <51 fi? i fsf:? ai 
c<Kv aNp ai^ aiw $car aw®Ji <aa^ Tm:<»a Siam 
fac^ 1 

'aa¥iBftat ascfff caai fffi- 

^c*r faicw:*^- afeft® atcaa i a^wa 

a£« sn^a facatR sifeja^roia sfla® «n»ffw i 

|pai, ©wcSaia, ^srairv. caifa?, e cajasrcaf 

‘ii»>CT amcsr ( arfiai sica J«a ) ai ai'?m ap^a caa 
'«arit ®i^ I cflRi fa«?aan^ca ap^a 'iia «flf*ff^SaTcaa 
•Ha arac^ i(caaai*iD aifasT atcaa >aa? 1841 
a»lbsia ®#ca$ T«dl *fR t 

faarfaaimca “ai^n^pa aw to ap^caa |b5i 
iaaMtav diaifacaw arai loa? aa faifafTiiro 

wni*Ri vai I af®fffai»il8T aifaaia aa^aicaa 
^«n f«PW5ilf®a «P« T®fa ca^ $b@ tor i 

awiiaai mara aimi ®na to sna^a ‘a^aca ait^?’ 
•rfiBTO a^’iwar^n caiaaR arcaa i ’afo’^Pia afi^ 
arnia aaa «faawiat*ia aftaa « ama vua? wca caw 
«w favia « aia^wa aca a»ta a®ia cwcm i 
aT«Jaf®v « aisnfea “fff^wia efdsi a^ai® « 
’Tiawfav afsai. ^al®Ei cH*fta aipai-anafi®^! « ^aafa^p 
aw( cawaia c5'<Si afa^^wa i ®iaaitf1« aai £?c?w*(^ 
'8l«i al^^caa sc^a ®iaaia caw a^aiw @^55*1 ac 61 
wai ap^caa agaiw c’^ara aa sj[a a?® fssr ai i 
4a fW <3 afSc! «nfaia faaicaa aca a^arca 
c^^lcafacsra i faaia. Tawa to ai^fev faena^ ca 
aTO ®anfa ?ifaa afcaf^sr. oia tasra-fawaa to 
srM aigaw « sRnwaffiTOiar 4afg ^a?a^ faa^Welsrc® 
^aaicw srera srnia i “c^c^sra atfaaTcaa a»fcaa 
fasw’ araaf ai^Wa « aianai asai cac^ cawi am 
fTOEa art^a «itaj a'fei ap^a ^ ^fecsR i 

in#a aaa ap^a to Sksta, ®aa ^la fawa cawa 
aaam « ®Rnai cawa aaarm feaf a»>?a faa^^^ar 

■f^ ?6f!fv6 TOtfPf I aif*fiiia, w»ft, ca«Tfemi?aa 


[ B6m a^ 3 « >R<n 

af'sfffai-fN! aaTOUcerr art^acaf caaame ha TO awe® 
TO fa I aTOa aa a«a ai^sN aaa afaam aca® «"wa 
<3 a!?a TO cafatroa i c’Piam'Q 4 ¥ aaa. caname ^ 
ai f®a a^ I ®iaTO^ ?a fa^® TOOW a^ ' 8 iia 
^Tafwa « 1 aa^ cat aawia^csn faa«naH a^aoi i 
?!fi ^acaa cto ‘aitfaw art'j?. afeam a""W^ 
TO ^rona aTO ®ticaa, far^ ®if6cat ^Rla ’Fcsna a^a 
®]ia a^gc® 5a i f®fa ^ c®faw faca a}if?a 
aTO CTOR I faa®Rv aifs^ca afs^r® to ap^a 
anfaa caev at??® to caarfwaKaa aismRf aKa 5 j>j -4 
4 C 8 Ta I 1848 caarf^am cacar fa^ifa® to 
T fmm ajifaca (awa i araanaf acat anfaa appt® 
awi 5a ^arsa cat a 5 cat hca antaa i 
4 aTca ai^a awaiaic® aihjf 5a laa^ afacaca 
caw ?R#a® 5a I anc®a -a aiFiw arafaa 

awm aa f®fa '5®faaicaa ^ai anfaca 4 C 5 R i fat^g 
1849 ^pgra'f agvm apfeaa af5aK3a fac?H faca 
43 ^ 1 $ g^a TO I aira caqa Samr^g ai aiana 
aaa «iap& area sn^a sraa tot «ncaa 4a? caarcat awf 
eftaa •ai^R 1 

®'te ep5ia-aiia$cag m fro ai*fa afgam fa^icag 
faa^cBn 'sjf®aif 5 ® ^caa 1 ^tto arfacBia c 55 iaTfii fw 
451^ ca 1852 ^>Stw apfeag h'^araiiffi ami caw, 
®iw =»aa ca«aia ae®! ^ito a'lc? f^ei ai 1 facag 
aa ha wigfa® cata apiffeare afaaiaffi 1 ®iipi he® 
ai amw ^ ai^ caw ®i%a caeai tocs i afaae 
^aae anm^ a^ aca ai^ ai# aitca cacaic® aiac®a 
ai, anaa aaa^cBiai? ®aa aaia»f eaianca %ai ac? ®nc5 i 
ai 45 caa ca f«PTO ®r 'ersm fi®!. ®ia 4^' ^aiame 
afa f®fa aiaara*ifa «i^»i aas arg!;®a. ®!:a <13 a5wt 
af'aai®"!® anaicaa awi afaam aca® ha an$u:® aiac®a 1 
fa^ fa®Re^ caisaicaa Sarca afga® araicv f®fa 
TO ai 3 aca ^ac®a 1 461 fswi Ism anw fawaw 
fa?s$ ^gm a®a 1 4g cto h»i ^m =*155 cssm 1 
si'TO ai^a fei 4afih’F il'f®5ifaar gsaia a?ap#f 
fa*fa ^'BR 4a^ siaia®* aisfaicsg sSm «naifacaia vcaa 1 
4t fawRha cwcD ai^a (^a ‘aisfarwa aaiwisai aaw’ 
«‘amfadw' aisai afcg aRa a®i®m tf® 5 iOT ^iai«g faca 
4 C 8 ia I wfam ’5 a?w awi 4 a^ ‘^^ailmi’car a**|,*f 
▼am TO t®fa sifaim am 1 gifa gifa a'ja ®«n awis. 
▼caa 4a<: 4afihaf ®iai ®im ?3 TOa 1 ®? frnm ▼itspa 
^aj 4 a^ oips'wf®^ Hfaaf a^aka 35® afgacag vm 
^ ai-S! ^r.a c®^ facahsi 1 ataa a®j®? ca «if® 
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fE is^ ®w vn^ cwi *iifBs»r i 

WK*fWi 5 if««CirtlJV-»(’^ «rKlf <IIV sra^TOT?! 

a<i si'Qws 5isnf*CTt!i (iw tfNi *nw 5isnf«P5 

^t«R I 

fwNw f« ? «iw?i 

at<$jv f^wTCRst f*wr« 'si^b^pri pw i ®i 
^9S a^?l fajfSH ?«C®J 

8*1*9 ^nf«T I (?«!! 

88 <lf® J1CW RCW ^ 5W-f^«WPRI WRi fjjtsfl 

fWR «IIC*lf^*P ’51R lufN I f^R. CT CT 

^■fNrpRi' srw^ «nv Ri cvR, *ra"TaBi Rcsf R**j^«feTC=? 
5 P 5 ♦nc« Ri I m\ *Ri'"*R 3 ra ^ i 

?^f®R| <W'8 f5E*^ RRTSIpl 'Bl'SJ 

RW I sn’^afls *lf<rit9 >avfd 'sm 
?f6ra c^HW I <fl¥fS aw > 1551 , ara ^n*r^ a«;«{ 

<ir^ c’TiR «Jia«« Rii, mi 1 
T»^R w m ^5j JF^«sflR faiw mm ’*» ■'SI 

«rai ai«fts mm f=«iM fRUSi'ifaa ’its, 

*ff«5r4R ■Q fRSsi^er?! rrsu^ i 

qfs»ft8, *ff?I«riR'‘i\eT fsj’^PWR, RWW RCSIS 
5CT JICT «r«»fi? f’lfirai VBI W irfsiv, 8fflsn«l?fS 
arta<rt *ff5«lfs^C*f c*?*!! m ^‘I’fS, CSltfST^? 

*fT?i^ I 


^Wcs f5R»T«i !?wi afeei 1 

^ 'Q snFfsc® aigfirt?® af!^^1f®, fa^w, fs5*Rffcs?i 

e af§iii 1 f^ira gw^sfR ^i^is 

J^55iTsi<p afxiii^?si s^ t 

svnapHs a?sfsa 

c«! sif® a?fs^ a?st$ c^ f<j*ra3cs?i wicsj Utm 
c’?i^«n ^c? sT?^ afsf<)5 ?tsii 
fe=si I 

3TC3HI (fiafSTB silvfjpifjs 5CS *nra ^ a?:?ii'ii 1 
jjw5ia 551 atsi’i^ SR =ji:a a^ac^> s^?is 

*iT?iisf sicsf w:sf asii«i 

511^ a*iH ic^i^ anf^¥ «)a«iR 1 

ayfs, Jisn^ « sh^pr t?irger5|sR3 

f5|aiS5<l fRJistgfei?! -q ?!f^iOT5 

anf?l«R arpj f^j'scsj; >a ^o{ si]?^ 

OTf^RSC^Ji t 

«n*ni;w?i <i3^ a6« jnsiife^p sn#j? sjie^i 

‘ang^^’, ssdi an^^^r jjisass ?sY^7 anc?! 

Ri I an® uoSi »»i^ (R fslR ais^fa 

c»r«ips c*fratfWR 1 

f^OTR ®1#S 'Q ^I'issnw «Rira >3 
feasifg; 5vaR ansu? afsfS spjpi 857*0 sii^jishpri 

afs anf^ 11 m ^51“ 5n#RCT<3 uwi anf^?!R 


*r?[ ^stR flfsr 

anwisi fRfw * 1 ? o tsTRfl Sa*pitflsi ?ifc(^ iicm 1 


1. CSittnfell ?C9W «#« Slfv Wt*> >fiV S'OR ^1*5 
•IJfflJ wis'tfl a?I«( R«!5 5«3 I un^ CT#B1 ffllsnfSii S 15 
<rtTO5 (hony sac) *iw 1 tn^ sii «ito 
ana'f^hs m ay^w c»r§OTw e 
*if 8 qs ten • csi)*nttfli w <i( wpwt 5 i 7 =vw, c^f'^ero 
<Jff;^TC6w al^c^iCT cviw SafScs (regargitate) 
c«ni I tfl9*Bi csrtsnfei *n<i?mi if c^w sjtsai 
’iRics inpit, «reir ana'f^f^s ajrvw, >8 

3 


c«ic^' syeft?! ai*:c»i ??! i 

anB'fjjruTjiv* V).) '-1^ 1 tn^lw akar<p 

fjflR «R®1 <i BlC^fa sjpii fljgsi ejPTBl 5R51 S]>j 'EI'-l <3 
aisR'f ni?i«i 5 >c?i I 

c«i^?! 5 i T'lTv-^ atfT^fe^ *(«nef 'iwi 

a?a^s ^ %fii a^s ■■iisai 5 c« cro;^ i 

2 . si^a S*fi«fR f»P»?} *p'c<j yi?a^ * 51^5 Saa 4 ^*: 
▼s^Sj 5 JC 5 I 5 feaa—ap aiamai ^apfF i 
faf'SH tP^Ci a ^51 £C(c?p ai^ ^awriR:^ 
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136<w 3« mi 


5 imRj 501 «ncv I 

kOT*i 5 mT?j«r?» ♦rwin 


m \ 

■revfli w 

(^) «5! 17% 

{^) c?T^OT (Levulose) 39% 

(flf) (D. Glucose) 34% 

(^) cssftR (Dextrin) 1’51% 

(®) caifS^i (Protien) 1*80% 

(6) cm (Bees wax) 1% 

(f) ^isfw (Sucrose) 1 . 60 % 

(^) ^ mvif 1 % 

(^) 'Bmfjfi® 0 * 5 % 

((£P) zms m 3% 


•nTcis'a siwi «iiPF vnerf^ra [Ca ( fs ?)] 
(Fe), sm^twfjww (Mg) wripi (P) pnfesw 
(Na), (S) l^ntw i «DitOT m Bnc^ cinsiTtpn 

cmfji®, ?R!ls(v «iiT^ I ftte ' 5 «pnB 
sncp I WsR «Ri m <(icp ^ \ 

3. ’wte *11 Iwjw via vi6*ntB 
caw f*rc 5 r ®i aj??*? ®ibt «ncv, a« caiaican 9 m 
iia c'sav 1*1 liiat f®$it*iwa *ifasiw ifv ♦na i 

ajf<R caca law fslsRi cv^imaa ♦tla*iii‘ia wiFn 
sia^sn 5a i affa*? awia vw aw® f®$ifsR £®fa 5a 
m 1 <«|eRi Isfji aiai a?® siwv, fault, mi, cew'l 
^®nf»Ti® f®^ifsR 'flVTSf «ntv sn 1 uj^jh fv^wa fsf*! 
ai fefaaiai a?® awi faw ®ipfa vi^ifav ^ 
aii 5 ® 5a I 

4. c^iw ®i vaw!^ c^Jtfia *iwi cara pfe* 
(Fermentation) in 1 *11 ^ swa e aapifa 
ac 3 Ri 5 )csf fsiw aw ^awa jiot W»fca ww 5 ® « 
caHt V5r ♦ncai aia 1 ♦ffa^nv fwia ♦fa •aa vwia m 


fvi^ «ntv *fi, VRW csflmfisi »Blttrt aw ♦rtwiv ftw 
^PPRH 5 ai *iiiwcdcaac^«cisn, wwaiww 
ara ai awia iti ♦na *n 1 

fsfjfcv afK vat® ♦nv^cv la v 4 cat® 511 
vpwi fsw vawia fsfjf aaa vfa 1 *iqi atittaa aivaialtee 
^awBtva (enzyme) avmfjfv vw «nw 
vaajm ^aRsfa® 5a 1 ‘fi 5 ®ica uoth «flv *iiw wfw van 
♦nvwaft cv^^itaa ^♦rraa «ntRa v*i®i ?ifaii even» 
®aa fefai V fefjfen^ ♦ma* "fte cviJf viw to 
( flat (if cv^-i^jia fata cafata aw 1 asw wwai 
ai®, a|sjp l®iik caiw 'gfa 1 bwsji vaww 
cvjj-l^na iBFW fata cataiww vw igiwa fawa®ica 
VWT 9 5 a I 

5 . 551® 5a vi'^la waa TO aw ai caw ^i® 
« aifwa cvia ^♦fvia. 5 a ai aat facaaro ^f® 5 a 1 

' fef^c® gs?vi® 1 a TO (?it aw fafa caw ^ e vh 
va aafi® 5a >iiat c^rcd ^a mu awrsifav ♦na 1 

6 . ' ai fj?!tfflfa® caw siiaic® a®&i awiai via fsfa 
«® 6 i vea ai I 

(V) a? 5 C®a c»na 1 
(a) f^af ♦jfa*nv »ifa 1 
(a) 5af*fC8a cat^j 1 
(a) afavifnj 1 
(®) cvrtvif^Jii I 
(5) aasi’f ih i 
aajifa^Kv a^fa 

1 . aic® ca caia aicv ®? aqai (aiai Jia 1 

2 . aic® emm ca'sai »j 5 v i 

3 . (flvaia faw aia c®av 5a 1 
spvai * fswat, fsfsf (flat ®^ as® avai fa^n 

®iw vta did.'vi f*i< f*iai vai ® ai cvwsf vai 
nww ♦fw I 






VTSIOT ^*5 »IWI?1*1 Sl^ I ®T^ fj?w 

fv «•(<« «5H fiwm^ aKJ?a ^ i w^jjw 

JW vmi ; ®R 1 spi a? Sidfe 5 CS 5 

»fl«n«*l WCJffl I 0161 WW5?1 5 RCTC«I^ I aw ilt^KC 
«»pnwfl wn Sian *11 to 
*K^eR$ *Ffli c*ita »nc?i 1 'fl*R c*ffi 

’iWipEST t^ cnTOa *pai >n«n?i'i 

m a 'fli fa zm fWf 

Wfl C 5 *Sj I 

fi<rt« t~~ 

(V) C5TV <51 ^ C^iv—'aia V5S5l?pi 

»iCT >iCT »gH65 >J«a *isn>18^ ®]5i'sK*I IW 

•ifflW *R556 i^ 25<5S| «|?« SSSlflto fi'S’ff *f<ll ' ^13*' 

i WB ii n a OTH S’lral ?rae ^ '5^*1 

*iic<$ 5WK<f •ra'^c? ?E«i*i ^aca qi ^ita aia ala's! waai i 
C5ra ai “I 5 ,ca^ awa awi ai ot<hi^ s^iaia^ 
tWR e aaa tafa i aaw^ si^ ®naFi« '^a^a 
Jiaa awfav i 

( 1 ) iiwra a<w af«fll vm ffR?»rV 

(cleansing) ar f^a faatoaa i 

caaiw ffa vwrifw e aj csdce ii«fi^ 

c*wiw^ aia c»fcwi ai enwa *i8iajfl acirsiw 
5 « cassia warn a® ’isa >Jiaia e to 

1 C« c*Fan I af*r ?,c®a aricf ^iiaR jii «(kv ®ca 
an to ifW’nfii aawsa |W »tfaaia va'—aic® i& 
ami ai •gw ai !▼! cac<iw ®ia caala 
aw. I ®Kffi ca cwR caw-iftaiti ««a? ^ antaa wi^awe 
(wifw«f caicm. faa) aaPiaa 5 W cato aica-- 

• ca. aa. an ISff caai aaa, 59 fi 4*1, iwi ftiaa #t, ^Ffwiani 


5au5i a^«f «Hn ata cac®e ♦nca 1 ®iac55 
ffa *»w 9 !WTa fa»iOTa ww^pie aica— 

CT^ ®a 51s cat®e -aiw 1 carai ai ca c*pr 
fiaifi ^ftsaiwa jnaiai ’Pta ^i. ®rii 
caicw! faa aiifaa ®i$apcv si^ fjifspa a^w fac® 
•lira I f®sK aCT JKa aiaia cai®i ai •ri'eai caraie 
aaa^ ®i •now aica-®i a® caiif a^ra^ cai^ ai caa— 
®aa^ ®« apw aac® 5 cai araa fak^g arai 
Jii ![ra!o araa a*^ arai^ casi ®i a«j 5a 1 
^swfii® anw araa fa*? caaf ^ c^o aa^it 
sgfi aai •r^ta ail'ffRS wiw 5iiaT:i cai®! 

anf'nra caiaia aiaan an aaajg i WRRa 

ca^caica afa«§ ©i^aiafcaii aK^iaaif^i f^fa^ 5:® 
aiai» aw 'ei^aicsw 'ssisa'i-'affSi aca aica, 
®ni •(*( faafeai aac® •naca »i) ««a^ ca*ft ce®ra 
*<K^K® •naca »!i 1 *iiaiaa Jiiaw 0 pinsia ii^’arfR 
taa <«<npiti ®ra Jnai^ wi®i enf^ira ca*it wira 
aaiafa aai sa - ®jc® a^ai^ ai 'si^apiai siesta 
CBicS ?!®tra sjca cat® •nra 1 Jiaraca a^ aai 5 ces 
aca ^tat fara ^ra casn 1 fftaa 
aiat? era s^c6 •imKs aiai fjea ai caR «wi*ira 
•It? aw ®ipra 'a®a5R ®wafaa ©w^ita^ cawi 
5ra aw-®K® ®i^apifc»n c®w^ aw, aam ®iraa sic^itat 
faw fsfaaaw c^ aia 1 

( 2 ) ainrt (cautery) ai t^nfitar («if«»n 5 if 
cafsaiiaa to) 

■i^aatoi cipica^ anraa ca ?fa awi§K<ii aw^nffea 
®waia ai^to <«nf>i® to came® 5a 1 tn 
fta ®i^ I aapwa •ifaaia aaia »frat «wra WRf5c® 
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(flilfji® <5i”n ^•fP8 

^ ( $ib; =*P 5 i) I ®ic<a c’PR,^ sitawjcai c^ 

snaw I jiiif»FS »n 

^651 caw c*i c’it ’vh i 

> 

5iiijH;«i®s aT«i?ii i '®i§ ®i*a 

Sis; ’?^aiCTi i c^ *an?^® ?« aresi cacsr 
?5a atflfp® fiJ'Big *i£si*^ m 'sicfiv 

(wa c^at c>i5il sjw «nc<f jii i 

sflnf’i® e^iaiw?? ■i)‘f'' a^f f*af?i6 f>Tra 

5?£« 5?^ JJTW tUilf’I'S^I 
ifliifji® *nw I 'sc^ ®n*Bc% 

^«I iflSHTO I 

=v«»i *if»f 5p:a ^1*1? 5^ ^ c’^RsiCfil iiiifjRs snaR 
55{c;«( s^i—^icvs -saiw ’S[i?it 5c?r *ric^ i 

liiaiP? a^cKS 5 .p§ iunf’&snf^a casiR ( 

ai«?i ais ), aiflTsiifa'^F sliaia i “siKa 

f 6 ‘ 8 Rf aifacs 'sRiaca caaisi acsia - 

<»i^RUC«ii a^cel a'5?^ f-ffspn sjra aw i <at 
»a 5 rt‘& 5 iifaa casR ®iaa! c?na aT^caaar f^aicat 
aia5« 5a—^^c6aia caicaa lanHffeSaia caaw 

A.T.S.-.fla ^awaiaR'O c«f'8ai 5a i ®ia^ 

Wfi etiqiw ®T$T 5a, aff ®aa cacs^ i 

3) 5W aiawa a!i§(-£5'<?R a« 
®fiaai^ caai^ =5F9r 5 £a ta>R ? (Suturing) 

fi -c>! 5 ii^ Haa^w 5 W '*! a^acvij 5 ca Vica -m i 
6 ?itiaif$c’P aaiJiiai afa^w ( 1 j^<: f^iaaac'i) <3 at 6 i?fl 
( 2^11; fnaa ) ^aaca- 24 a*6‘i 5;ca 

casalcaa s??(i i ^ m\ aca 'oi^aia 

a«1ca BW cac'c aica i ^iC'i ^{T?[i'^^csiica> 'ai^aicas 
«ii?sw a 5 ^ 5i;a aiw i 'oi^ ^f aaa *j|, ’^R'ts ^aa 
fata 'sr?! «>ca aiicssf a^ca 5ca--aic^ asai^ 
aiiifa aai 5 a ^iiia «mH'ca?na aitwi c^ica •ail ?t?wcv'j 
5 c:a at»r 24 a*^!? awit 'siiai f 

4) 45rt''§tfe^Ta «cafjffatPR s— 

aiaiaa afifii tt^ia avs^ tac'a^cc's cal'a^a^sia ai wi 
caFR (fljif'&aicaiJ^ar fsfas^Jii ®n«a <f?i aaarRi 
caw ?wi ai'eaia 6 taf i 'oca osirf'^f^ciJaPi fBf’Paai— 
ifl, fd. ifla. ‘flat ^<5 ®iiiait fTC'S ^a i 

(a) £a‘ts? aiai 

(1) ffa ^R??!:ai?i aca a$ mm fm ffaiifa® 


[ a4,3t arw 

«i«fia aiwi caiaifRS fv5?i c^6l «iWJ i f5*6i 
caiawiag ai 5 w ansra aT^wa af 5 !T®taRi awa^n 
ca^ I aiRj cat0 fliifa® 5C5 ai^w 10 ffpw a«i 
«ia»n^ aiai area i C5*a ^ 

10 taa *rt« m c4w tac® 5ca • »m saw 
caaa afcs^ c5i*a aiai c»k»A awi« ai^’a «inlf*S^aa 
fslasaai ataro^ 5 ca i ana aa facaa sjcai ^ sww 

^aa®1 feifar^sjHj irjjto cat i 

(2) ananas few aiai ai aifoa 'sra’^iw 
®ic^ STS caait aa aai asa aa i 'fit a’fa f?caa 
c4i« *n6ai ai ca^ai ?af»5®®ii:a »isa ai 5W "snffra 
sfi^ ai «rtac^ '5ia«tit lanf^anfaa fetvaai a^aic® 5ca i 

(3) -aiwi 5«?na c’aR wa w^itala ffafii 

10 ffcaa aca^ aRi cvr anaca snai a?a ai (Rca 
ca*8Ti 5a (jat aa^a »ii*»f 5 «aar cawc if siaj ?fa$Kv 
c®c6faaial afww wk® 5 ca, «ia caa (afe» ) 
asaia i smac3&^ ctod a?a c*it caa 5a 

®ca ®iw« ai ?na >Jt*ac»f mm ms. c»naicat vshH- 
anlaa ’^aips 5 ca t c®c6faaia'l “aaV^ia 

aja*® Rici 1 f^caa arfstar ai awwa aiafawa ca 
^iSca^t <smi atca aai ffakar c”^ 

taat ■aal'swa asi^caia wait's 5 ca i 'siaai caaaaTal 
'SKae ■a'^W^^^awa i^caw ^at ^ca 1ft'® 

‘>TCaa I a'lwa ffa ®rii faewtaa laa?<Tsra iit 
'sja»nt ^acafl, atw caifii ■afaarat la*fR 5 'eaia 
Jisiaai I 

(a) ®r5W c’Fr: wr: tatta ^airf'^tmlaa Islwani 
ataait acaiffa ? 

(1) a?f anflRa^flfl f^ca cartaa aasa caai 
aia t 

(2) alf ffa^i aalftaa awi aia {ca c»h 
’Rata) I 

(3) '3im' ^ 5cs!'0 cw>^?a *iaHiii «i« 

caa aff 5a • 

(4) ai3W 9K5ai ffa ’fisRSf facer »(C8 ®iw faM 

awi afa a«a ai 5 a ai ®ia c4w-aaa ai *n6?n aw 1 ‘ 

( 5 ) faai acawaiai 5k upca ca cafR aai wal 
4 ^iac? facert mnf«§a«faa fuf^aai ^afats 5ta i 

f 

wTa®aca‘ «a;a?ira srw, tX?i wn 5;*reni wra^rtai 
wm w caaa ai*ftir ¥iac?t jrnt'^asi WwaW 
want fafa aa w nHu a wilfw 1 . 
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( 6 ) 1 RJ 11 ^fofsf ^sp 

IfM fSM m { ?ps, snsnif «sirop) 5 fl 

<mm cnft sn v«^ ><inH?iiif^ 

5 C<i wf tai stem f^ws sn^t-sw*) ^\ 
C*ct 1S fsfVVn »Wi ¥51 I 

(•r) vjwfjw s—f#¥f fBf¥<®n 

wmw cfli^ ?q^sc*« (Prophylaxis) me 

§*i«i5 *?CBS[ “ms?! 8 rT«« 'sn^fjiR f§¥i?i i val 
C51t«BI ¥J«I«jn JJl C¥iq 5¥SI 5R;»f5 sncfi^ ^ f6¥l fe?¥^m 
aqTO ¥?ni:o sitg^ ctfa't Jifa} 6 S!w ^\ \ 

^ e<¥i ^ si«iPi5^ >i'}5 cn^r® «i?fta[ TOifsijigi 
«lf« ^ ¥?u ¥isjvpi«l eeia^tl? ?flfS^ 

^ c?nc«i« ®%i 3 i c^mm ai?a?t i 
<((3ll C8I C7^ '51$3I>I?|} C¥^S t»fC¥ <5faJRI 

55, <fl5( C*rc5 sifgjs C^15!:¥$ cnssjei sFia I ^1^ »fl«|T51OTl 

wa ®iKFi® (Infected) 5:ra cnesf 'sw -nca fS’ma 
m ^ m, «i<ilT^ vi’«R ■*Tff 55 

^ 1 1 'sca CTl®m C5 *fa^ca awc»fa aca 

^ ?n^®^ ^nffsiceia 5isj?i$i sic<ii>6 c5«it < 4,15 stwil f55>i 
ka 'snqiffsnai *il« «»i ai'aar aia ai «wi 

c^w caic^ia ca®fia ^ jri i fS^ia 
m Jja caicfli^ »iati;?t caiM ai;ai“i5 ssiKsit 

IS*?! IWS! 'IWlffSIi®! *f?® lii'&il ¥81;^ 55 I >55 airfafH 
»co ':*>] iR5 I c«m>8ii acawa aaS f$¥i 

iflW 55 I ®IIC’1 OT'eaj 55 •)] I 

«R¥;;f»iPfa «iniia s 

'J9irf‘fe-aiifa>i '5Ji^fjR5' siiijc^a »iiama' caicMa 

afavH^s ta®rwa 5# 'sifs^R » ta^w) 

^ aija^ ® 5 i <5 kaiat*i 

ai sn’ffjR fsfv^Jiia G»iqv « asian* 1 »iianaica 

twra tTOBsrfaa, (Bacteriology) « 

TO fewka ^ ©‘^ainjs'a (Germ Theory) <i wm 

8 ^ 551 , fBfvamfassRSR? 5153 ¥laJt-fawiw arretefsl 
^ * 

naiaia aa^¥ tiiat si^a Jiafa^c^a m 

»H¥ si5i»iRca?r ^last <3 ¥4aiai «ia'ta fa^is^a 1 
^■5 ‘fgvi’ fef¥a3fl5 anaica «)Ricfa sjw enw aan^ 
Iskajpif tii®<35n§ wsiKfla ¥«« 1 ai^caa ag «nc3 
1796 sp^ ^9fr8a ®is c«ri« aaracaicfla kiw ‘f$¥]' 
amSa ¥i?R I f¥^ ¥iw afka 

fawa ♦rtCT¥«i ¥*i®i 5 Fpi fawaa a«n«f 
^awa 'm ^ 1 cai^sia® c<n?nfipfta awiaa awm 


cac¥i? 5 cstet 'Sia Wan« ffija ^ ca aaar (Cow- 
Pox) 5 a can5i¥rofr nsial aa 5^ cstca Bfnaaraa ms 
¥3 5 ca caw ca^ c«n 5 a¥Tj(t ai ¥]fa*fta «sna ^¥$aa^ 
«a aiw wa «irtwc3 c3iai«ti*wK«fa-<ft4 ¥f«ar$Rt 
mer I cwaia 3 K¥ ^ 5 ^ cwcB a¥si®rca «ai 3 ¥ta 
cacaa 1 qjiia 3ia^ ¥w mSma ^Wal £«¥ c^^ snara¥ 
cawc¥ ¥ai asa arai* 1 "sca cania 
¥RC®a m caiwa 'mast ¥Ta«i f¥ 1 ai ca cb^'S tsfa 
¥caii k i ■edi ca 'ii¥a¥a ^ as's^aia-af^ 
aiifa ifl¥ai 3aa snai ai 1 3 ^ <115 fS¥!?5f¥aaia 
caiR ^ai< 5 a fa^w afw assnwa t5¥i aiaiai ara fa 1 
®n5 -aT^caa aai^ £af»pfe « caffarm apwia 1 

■^55 csicaa ¥ia*\ f^aita aflar'jsc^ diat m fa?C¥ 
a^asica t$¥if5f¥aaia asms amoa ¥Br c’Rsa faatfam 
sTca I Wfa saw 3|-c3^ maiaim mp¥ ^aasni cate'll 
'S <ica c»ii5if§i:3 f5C¥a ¥waia aa caicaa aflai^jw 
’}a¥ ¥c?! caaic® asi«f aa >fla^ facaa •aaif'se® 
^ai'pa 'jfte®] ciaffms (attenuated) ¥ca ®i^ faca 
f$¥] ^sfa ¥caa 1 ♦ffaasW*ra sica ca^ fS¥i aia^ia ¥!» 

’a’^pra a?c¥a 51® cacm ®iwa %ic® a^a 5 a 1 
®ia*ii 3 i «a| ^naeii ffcra fsW^am Wfa aa caa 1 
5^a aaca ^aW® ao amNi^as 51a mai aw 
caca Wfa laH® ijaic® cacafiwa ca 3 Twa c¥^ ait¬ 
's*^ S.ai 3 «ii 5 w 5a I ana ^lappa awi 3 iwa «twn 
incat »a^ caia aiai a^a a^nfa® 5 « 1 Wfa arwi- 
5caa snen fara acaaaiana aacaoa afsc* 
^ac«¥aa ¥ca cataa ca f¥|fata5 ami c^^aamiPi 
’Tmiarass 5ca awi aw 1 f¥^ owj waaw c>^ 
law¥»ia faw fii¥ tw 5a ai i f^fa eiwe 
cacaa ca^ ^ aacaicaa :i^¥T 8 ( -nlaiwra^) swa 
«w ( aiwn^ ) ^w ca^ Wfaa aiai aacarcaa 
aWc¥ ^aw¥»ia aww siiae ®ipsiW ca$i awt aw i 
^Ka 25 / 30 ^ aacaica ^awm^a ¥C9 «ai 
aw cat #11^3 awa aw®? ffaas ai^ an^ ka¥f$ ■»rtK*i 
31 Wa 5SI caw aw 1 tawr¥»ia-uKi *ksi caia awa 
ami*! ai tafarScaaa f^ifaa® Jiat ^ aacaimw ®aa j}^ 
ac$ ai® caw ¥16 facaa aw^ >awajra «i®]*»f fafi'S 
aacaa ami ai aacaa faw ai 1 tat a*w-¥wi$iw 
®na ¥aTwi aw ai 1 ®it -a^wwa tw»¥«fa-<aa ^ 
^nscaRW 'o^aicaa c«fa »i^rcaa aeiw ®aa 

m 5a fmi®: (fixed) ®itaia ai faM wfea 
'Bitata I aiw aiaw ai ai^lwc5 ca ®itaia 
aiw ®K¥ aw 5a (street) 's^aia 1 anfaa-fls 
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90^ 4 flRRH 


(36w 3fi 


f«JC“R araw i #S (W- 

uifsi ®nffsi*i ^aw'fl «i ai ^nasrs i^teaa «n»iw, 
csiwa ^m, m « ^rihi “la'^s-ats? sw-^ifs 

siWKsi'Q 5ps «fKaf I f ®i^aPi >5^ caf^ 

ariWTa ai sifs® « ^i^sivi'sc’p^ 'siiffstei ^a 'bijh cvwe 
ara m 1 en^na, ac« ai «itei «Ri aw siwa 

•neai aia ai 1 aiiaia afsw si^?? »ialcaa «)«*i 

ai ar® caw fa^ ®ii?aia a^aw ^ c<(W 

cvia camswat a^w aw w 1 '5i«fia atcaa cckv 
cv^ ai^a^Ka siai btpk® aita f?i--aj ©i^aw a^ca 1 
caRw sifsw tacsrt 'vsiai s’tasica araiaia «ia 5 

®iai ^aaia ®iai Waa 1 SaH^ka- ai^ vm 

anaia 1 f®fa faie; sitaiwa ^c®faaw 55® aacarcaa 
*ai^iTSTa^ gaiai gacai aca ^ica to caiw >^to 
8 Ta«iTOf ( Raaiwr ) ^ra fas'i ai apjcaw t®fa 

TO 51 fa?®H af«c® apjfR faaca aizna ®ia'«sii aca 1 
cj^^Tca a§® apjcaiwa f^ica ®n 5 i^ f ??!ca a^raffca 
afa® sfiaw Iwaa^i faca f®fsi ffawa airfa® 5'eai 
caca ai5K® a’aa i 1885 6^ 

sjanl caiwa sii$*$ia mm awa laaf^ aisra 
wwitsa wica ariwn f^caa ansic!? 'a^fa'a® to j-fasi 
aca jpg' oia^ ®ia aas cu^it® 5a 1 ^'5ia 

aam ana ®aa c?^ aisfcaa asKsi sea « a^caa aiaww 1 
Sawraa in caca aiia ®ia f f acaa cfi^j t®a^ lanf*^ 
aiifa^ ®naf»w' 5 i«(f«i aacaic^ia "ai^juisiac^ fai®; 
©i^aiwa >n^caiwi?-^ aaa sigcaa Saa—ai«Ta 
a^j&icaa Saa acaia aac® aiaj 1 'Sia aam 

ffjiafa® siifiw TO^pfii |Jic«farai? ca^'saia aat faaiaaw 
®Tca awiv sn^>^ *flca aTea to 'sei 1 faaaijsa 

^f®^ taaka^ oifsaR snjpjETisif'e® ^ 1 ?iftf 

CTO ^laca »ff awfas si^a ^n ^ ®ca 'flnl'&anfaa 
' 5 ii^t>iii >35 i^s fSa^i fefar^Jii ®«n Wa!^>nfa®iwa « 
jwa ^aiifawKiw aiaascRa afi^a^i as's sica an?® 
TOi ‘fla? 5 pia fassiwa awi^ ^a«i*f®ica «ia|^ ?c®i 1 ®k® 

CTO ’K?a?in^ I 

atov awta? cacs -ac^ aiifaa ®ai ^wa 
ffipa facaa sj^aw to a??^ < aiai caia ai®i at? am 1 
TO*! 'fia 'snea aiaen 35^5 aiac? ^ai®*^ caicaa ?i® 
cacat aim car® cro fsfafaaia a^iScar aM® aita fa 1 
aw ami wwa ai^a ®aa | 5 t® m.^ faapft ai^raa 
aaw aiaen 55s, caaia « ca*Fc?a anac?a fcfv^aia 
«Ri I ®ic® aaai «im *y«c® piIc^t ai^s if fef’paai 
flcw a?t5iiaf TO cat® amc®a 1 fv^ aiaacaam 


Swifts® aw a?w fa«P^ fm ® aioR ? wi awwawa 
tm ca^ araiTOfm to cewa 1 asfl arfla aail 
?»TO TO TO at? c®w cai^ aro faiMkaiw- 
“a^ ^f>&f 6 ^’-«Mca ffw « to aw aa we^, 
'siaai alssnta asra crow aaana^ uol aifw ffl?a towr i 

w lii^ ^!t¥faa ^j^rss ewa 

carcar^ 

1. aaa^wSjaF® wna^aa s-c®?w afsta fawi® 
®^?na amw |ac«fv“R atsw % catm as fapm 
TOj c®?m Siifaa sw aTOi aw 1 ai'Jtffi 
afs^*f *TOai®as sca at? 1 awma®: ai®f»rciw f«H| 
®Kv caw ®w caaditv awaica aw to caosi ?s 1 
ca5 caw a<h»t aiwi^ca g^pa 1 % ^awiaiaai aiacaaaa 
fefa TO ?s I ®ic® 1% ifliifa® fafacfi 

37°C ^®w 24 a<i aiai 5 a 1 «c® ®^aia^tai a*3*f 
ara am 1 f^f? ®w vanHcmfa^ "^a®! aiw- 
®isfm ^ *Bitai ®w lacm^aa facei ca^ aatei if csitaa 
fate® Sas* af®caamaf« fisaita ©i^aicaa tanHfaf® 
&$af ?s I cal aF^taaaaw ®'aa cafemicadiraa acai 
4" cw 10"C kfla atai aw^a ^at® m 1 c^ TOii 
tasaarw dwf^anfaa ®naFfa^ 1 aa%T^ kojifjj® faca 
ieaf aw mcm aai ?s snaffaa 1 mfpfmi®w 

ai^a |aWf$S$ aia^ia to i 

(2) BPL »n#faa J-- 

vT^faat »flnfac®?i afaapS fa^iafaoswi^t^w faw'ts 
ce?w caa lawaicaa 's^arawa fafswi (Inactivate) 

am I kflt^ aai ?s BPL (Beta-Propio- 
lactone) 'snvfaa 1 (Hffi atj^sr^e?® ®narfaa caca 
ca«fl af®awff aan ?s i ®ic® '^caa ami ma snea 1 
: 3 ®ait lacwaataa act c®?w caa andw ma aw aw 
fs-«inTOa<B TO ss I afTO ®wc$s afafafac® 5 ^ 
ca*^ ’ai?! cawF ^ BPL ©naffaa caaai 

?s I c®?w caa cacar &sfa f§TO caa % aiarw fsf 
faff CTO ®nmfapw af®1wi caai cas, afac ®m 
atan ’sal ma <«▼ to lacmtaca (am cw 4 
kill jafsfffsi TO caaf caai css 1 aiawa a«1« arnia 
cw ^Flfseica < lawtapw wsais) aiwn. gTOifa. 
sw «ii « <<iH 9 nfTO fronaraa to a ^iat f ? n*t« 
fitt®*ncs, ®ca <aacaa fsttaai « S*paa asm « 
asal s« I ft^ far| cTO aifsow «iaaw ai amwi® 
(Neuroparalysis) to ca«^ aww mfmro 
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1983 ] 

?c® *nw 1 cwR 5»ow af®iwi OT«n ffw 

jnrHinif^ ?w ^ ®*iff vjc® 

5CT «W f’JPWCWB iraW® 5W t aw ?CTf? 
ji^ ihfefwmi 5W11 ’(fii « 'sw «5ii 'bit^T»r 
WSJ (MWicBTi *ra^ *nBi »ii, 

fSvi sn ?sott fwr oipiv wft. 

^ 'Bppnfti® I lilt C9JJ af®fwt csiw ?pw ’^«?ra 
«Ri «RWiw <iit ’VW5RI (culture) 

«i5 cb"5i 6«ici I 'SIC® i®?fl ?aK» onw 'vcs^ *rac*« 

sii’vfjR 1 ®i?i sic<o :—( 3 ) 'si^ m {Duck 

egg) WT’rfjR, ( 4 ) fccvjj .asigTCin (Chicken 
Embryo) ®nvf>!sj<ii^t (5) sn^sfdijj^BTii'Bij^bisi i 

VI¥ am W^JJ—'SJICufjpVW RBT I tiPRI 

?®CTifl 5C*w *1011 ‘if bra® ®it3rc»i?i ^rersni oit 
®inpf»R 2®f5 5H bp^ omi wre f-i’i-cgsi ®nvfncq?? 
sra tii$i !j?r ®iRi af®fffai =^f*i ^<3 tiicv?nc?j 

5?f sn—®i si?i I ®i^ic® oat sut 1 

ilivt®iw f®CSRI 5C*1 ’P15J513I va (?I fgvi 

fahr 5t?ro5 ®Ri siw fepw i ®tiq 

«irvf»iw?i *1® !i5, ®it infiie cJifirv 

wcv ®i5Bi I ®c«f HR fd^ii 'sn'vfpipi qioni ftnomrji;;! 
cf^ c»rs ®iCT?r c^o >flt 5 tf 6 ?r c*jc^ hus 
*Rlhn vra OT^ 55 ai5t c^itPKB «r?jv w 'sw 
▼W 55 I «515 fec^R oispcsi C«IC^ 3Wrf«l® 
fitini (live attenuated) J®f5 V5i 5C5DI 

l-55fpRi I (31^ swRi*!®: f^5, <1^. oti^isi a^facv 
^dfW 5«5I5 ancfl^ tJlCflfV“fR fvC5 ®lC‘f5 5nf5»l-H5 
af®t55Wf J®f5 ’V5I 515 I sn^C^« Pit5K5 
V5I *W5 1 ®C5 JlWRWaS V5I 55 51—15055 05*015 

Vlffom wm I 5nl55 IrCSI =^151 VW VC55 ^fC«f5 Olt 
«1C5 tf5fesntcu*l5 ’551 55 « 'SRlWtD 55 I 


5'4*nPT 55C5C5 "ffflWlsft 'Q i4lljf*65irf55| 

^IPPbpl &5f5 5C5r5 ftSuiPl C5W ^515 C5CV I ®I5 515 

ft[&nwf®«c5®CTW ®ipvf5si 51HDCS (human 
diploid cel! strain) 'sn^fa?? i ifiSOT5il55Pr m?! 
(lungs) f5:gi CSR??- 5iil51 *F^Cai51J& f®«C5® cm 5«J5 
▼C5 ®15 5na5I5 5*51 015? (3lt CT5T ▼WRBf 0? f5'5l® 
5*151615 5*5!—015* ©ffisf 515 5f5r 5*1^11 5*101 I 
OJOrW ®I 5^5 S15, '5!lCSlf55fl O 5*1051 5?$ C5*1"«TI^ 
5I5*n Ot ’PTC® 55561 5C5 ^Wei 5C5C5 I T'lt 
’Vl^’t 015? f:W^15 fd5n £®f5 5*05 5J5?1C5 t50® 51BIS 
5*13105 I 5TB 01 015 ^fl^T ( ) ^55 015*18 518 

t!10^V*I5 l*rC6lt '*»ff5‘»ff ^ I 15*15 010*10*1 OWI^ 

®l aiesi 5105 in I 

6) *150505 f5®SIP15 ^®®5 '*15^5 5W|T :— 

»II5tftt58 'ST15!?9R I 

Olt ®lI5*f3R CsfBO® Of '51^510315 5fe5 3i58l0^ 55*515 
snt I ®lt55 C*r5l55C«f5 5l1iK5 5nt05icarf85'f«fC5 fell 
C5 ^l8ra 5® 5f3K«l! CaTO5*I^ 50^8? C»l'5ll®10®t 1841 
J®f55 'snsnn oijif*8c^ 50505 5C5r 0^5 a5if«r® 1 
5Jlf53! '51^510(5 CffStra^® 05*15 «lt*ft Olt f8vi 
^®f55 0Ulf'8c©si 1^31105 5*T§ 505 sn I ®^ 18*515 ^ 
®c**f*n 05 oinf'^^hs ^®f5 5*5113^ '?si®i ^ *?^C3i5 C5 

5f5515?55 518 t 5 sf® 5j?o»rt 5110? (3lt ‘^JW 5*05 

fsiC5 5*10^ 5nm® aiUOSI 5515 155561 515(15 §R[® ^5*l| 
505 I C9Ii8i ®lt5|510V 53515 srit ' 5*155 *31^51055 

055I®J'SK:55 5K«1 f»r05'Q f5*5 af«ffffn JISI^JII 5050? I 
lit fso f5C»J5 9JC55«I1 5HC? I oil ^ 

®15 SIW ?C5 5n5-tSfsi8 (sub-unit) ®5vtJ61, ®1C® 
?5sntlf®l5*510® *5(1® ®r5 5TBRI t5C«r^“IC5 3155t '5515J[ 

55® 5)Tt551 Sit5 5*R*|®, C5itj5J1 5*®'p ^ihl Sfl ! 


w'vntare ^ny.T pi wi am (ca*ff o 5551 *51^51105) 


pmm co<8 


1*P5 ( 5"f 5«55 site ) 

( 30 C5F.f«.5 ¥5 ) 

f6f5*55115 51S155*I« 

am cH*ft * 

af®tR 2 fJi.f»i. 

2 t5i.l*i.( ) 

71«rsi 

eadl : 

5 f*!.f51. 

2 Hfa. 

14 f«r?i 

?dl5C8J«fi 1 

lOi^k 

5 fa.fa. 

14^*1 


f1ff¥i®i aifs taW8®8 ww o!t tsnwt Mil5s I 
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9R«f« Nwat 


«)wfspT n««Rr s 

®ji95ic*ra wgpBil cnm c»>i- 
■af»Tcv a«w f®TOK?j 'vjfi 5a I vsf ta*w, sirir’I 

\ 

5n»n?i*i 'sic^ =?Bii 55 a«jst, <e ot*! jpw 
swni Ewa^ (Class—I) atsj f 5 ^»r 5 «n“f«isi i 

C’fWSIE'i) 59^® 55f5R tflSR 5it5ip aTSjS?, “fiflE^ ®I^ ’SIE?) 

C9[?i^ (Lick) ^ 5iT5?i 5ira I •ica mi c’fw 

eswwa cer^s? ^^rcei ®ic® fss'ia cs% faaa i >5ipn?i ai«mi- 
ffcas 5Fisp?iP!i 9ft. csn^. «i9f8T a^5 fs^si® 
jn WEST'S a«i5 fig«n3 fa-aw?! aei^ ^fiaE 
W^wtfls acffieR I ja^l®]E<i aiif^a® a»5OT5 %i 
snm, CTSfi?! OflfT f?TC? a‘1§F«nf6 '^rai arca^T ®R1IS illl aSR 

ca*ft? faaa'ff i 

EHa^ (Class—II) W? aiaust 

aaE«« faa«T i 

1 ) ¥<1 siwm aiifi «Ri ?iCT 5 a^isic^ ai silKip 
aicw 59 cafflESW f»Tg '^«5Ff ta 5v? i ®ii5 wH- 
Isito ca"^ m I 

2 ) dts^-a^isiijps 51 W 1 I a«R ^k^a afsi 
«sw9n9 I 

3) cac^ mi ^ra^ira cst^st ( ndi) ai 

sn®n sn9!i i ®ca aiog spa sii«na s 5 ie® 5 an^ snspi- 
(«a^ aiw ca*jte ) 

awaia caHl* aiiffac*! ac5T«f% fcf’faai snas 
¥ips ak 14 facm ca«ft ca^ 5 ca aw ®Ea ®Kaa fa^fcaa 
flas s fst^Fasn fafa ^ca ca*ft« i 

«;artii ca*ft (Class—HI) m la’acaa ' 

1 ) arop SC'* *nan« • 

2 ) ?TD$ ai 51 K 5 sngw nvm •aa^ sna 
c»if4Iadi0ir caWl arp ^ i 

3) fag® 95®-fa9^® a^ai arjsi^ (Lacerated) 

4) aiEJp s\^ajw mi vidi-c^i i 

5) cac^iH a^5i 4ic5« cam • 

6) caawT cavcg ai cacvi?! a^ii ai*il5 ¥Wip i 

7) fa^a cM*ifa anspp 14 faciaa Ea«ft wa*! 5sai 

C¥»i I 

tafClTf"TCWiiT wist « I 

c*iciJ5 PPiipw 41 e 5 aiafvSiiJifla ^Jic®¥»ia kma 
®iT¥f»Pi cassi 55 I 'S¥8n^ar¥ (Anterior 

abdominal wall) pwf$ ©ic-n ®i9i ¥t5 Ika 


{36®a a4.3« man 

9}a¥ ^¥ wawa faM aww *(* 

[ fw-l ] I |jf!waf*ia sia'a^ deep subcutan¬ 
eous 5 c® 5 ca si^fra swvsw S^ifaw facv ca^r ai *tc? 
siaai jfks sHtac-aWtes aw i c»)c6a sraipicv g6i 
«n^ fsaf^ 5if® mc^ vgl ¥i^ ¥ai aw i f¥g 
9t^®f aicawa ca»ft aitaa 9rgf¥5ia (Advanced 
Pregnancy) ¥w aislaaT^av i ®aa C’icfia 
sisppia ai fata fatis 5^ 5icpa aaia^ si'Kar 




BWipia ®5TW Iti8i¥»ja (ffsai 5 a i [ fRi-21 
vm ®iwwa at59Tit*is ^¥«ia m 1 
acet ^ ®n¥fm aai ¥a? serca ai 1 
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fffHtnrop sRwIfl 

Jsim I (4) c»H ^ (Cortico¬ 


1983 ] 

«I*ftaRr5l »tf%5 (ImmoDity) ^^-sp ; 
wiacw t®si Jiw *rai ■ra'tai 
^snjFw®! -iff 2®f?i ?a I <815 anc’i*rc?^ 
»(*f aRwurai ^ I an? “iff <nw ^pt"R c»w 
*tcjr 6 snj| •rfw i sjramv C5l«<f1wp?5 

a«isi c’JH^ c«R ?<33ia acsr 7 w f*fra 

>]siafiisiK«fii ^>&i?icsw c*f«in I (:s«f|g t^acir 

m Ji-gT? ap CSSl^ C«f€^ I 

*rf»f 6 SIE515 sjpn CT§ !jiff «n?fTa diffiis 

a^puncfl a««sf cs«ft?i pj« «ncv ena 

iit»T *11 ca*?ta 59 "sw ®ipf ^s)9ra 

( ff35t99t^9 ) <391 C<PT9 ?51C® 5W I 

a<ISI91t9 9 T 9 91 '^‘tp ca«rt9 501 «lC9f «4t9 

iflaii 5^<&i9 IcsRva^ 5C9 7 f«fJi a9 as,- 

ilf Tf'S’ls 91 ^'l9Ca*ft9 SIIBW I 9119 f9®’t991C9 a«PIi:H*fl9 
«n3!si«i 5C5T vfl9s&i 5>&i9 t®w a«i5ira*i39 subj oqinsl f^ic® 
5C9 I 

6 SIK519 aC9 C9i:*nJ1 ^nssj^irsf C!F>1 C’?>I 91 sl'iJJI 9S'Cgt 

<391 919C® 5C9 I 

fFf 95 «,mft 5 i fatifa ? 

vailf‘$9lrf951 fef^gai 5®n9TOT(I) spf WSI 5^C9 
sn 1 ana® 9if«9i ti:8?9»*Pi ca9 5esi9 ac9<3 9ns(aw 
49^1111 c*R *i«r •aa* jii i ®tc® aiiPifeifS^ 
aT®fsF9i arcs wi^siaifsi 5in9 afes 

?C9 aitg I (2) ia$ a55?i9>iOT sjiuifjrv ai?ftf99i 
«Jiiatav afgaa al95i9 51 :^ 1 (3) C9a\ 91 ^ 


steroids) 91 IfsiSwiaicafa® 919519 ^9i 

!19 I 

9Tff95j <PC'§ ^aftir s 

siifga ®i^9ia «iii*ri:® casw, <?i9fCi5, c^ei. c®!*?®, 

a^iia, a^icaif 61 (civet cat) a^ 9^1 si^aial wlwgl 

£9ia 51991 aiW9 SC9i 5fl£f9 ^599^191 #111' 

aT*ft awiga^s a«39 eisksi^ tgicjir i ®ra«9c% m 

OTca <sik as ai«fl;w9 ^ tasa®! 9i k«8»r as9 R9 ' 

'flwca sr^ 'wsra 59 aia6ii 159 c<C9§, 51151 ^ 
siii£99 a'o’pgi fsisiJigtffi ®it 1 ^s9i? iflwra 

9»lf9a TJ19P,«ti5 ^5T 611R| ^9 d ff9 )?19a'', ai9 5:^1 
951:5491 9®9 s— 

1. a591'UC6t *n?6T4f95'N 995 915T9 ff9 f^19S«l 91 

f9l‘6I4'9'1 I 

2. 996 £ai9iffi:99cgf®t9§-a9 'Q sii^.taiag grgssi i 

3. ff?i cgsraiwg IfsiSai^cefa?! 9J9ai 9T9i^isf6T?p 

9^91 I 

4. ?nif99 5'Qgi9 •sna'^i 91# C9^ ffs 91 

C9®iaii;’p csicg £¥6111 

5 . 91^119 £<«!!:¥ ¥ 91 ^ 91 cg^isii;^ ^fs'ss 

6 5iT9¥i6T C4i5isi#i|j? (quarantine) ¥?! ^9?. 'Sich's 

ifiinga ¥91 I 

6. 9Wiaf9 5‘^9T*n9«’C¥ ’^«fl 90549 ^9? 

ff9 f9®iei aiStTiig 99199 fa^i ¥91 I 


3 ^#lf^¥ia 4 gsi 5 iaia 


(§)^Tsi awfsifat £¥ 1 - 9 ^ 1 , 
tna Si¥i I 

511991 5if!i, a^W « af« fjo 5®5a9 aii® i af® 
999 a>n«f cai:¥ f9iaF 5w«?i9 «iii:¥, ®i fgfgrgcas ^a 

C9fl I a9i«f« <£i^ f9f¥9a »i"ai?l5 sinjsg 59t5 c¥ti^56r, 
BWa 1555191 I f9®FftOT9 asl-W-f^gHl G f561-15199ig 
9H91 95 acira 3C?JP159¥ fe69 Ilf'S® 5C9D5 ain#9551C99 
^f»rc® I c# ^9 9*a»fif8!9 C9a f¥f5i af9S9 ai«9i 

4 


¥f5I¥T®l ), -Oji, i 249, 

¥(19 «llC6fl5! g^aif^C® I 5f9W9 Ssaf® G f9¥T{;a 5C®9 
^fsi¥l 91'Sff®¥ ¥TC9T atf1sff95iIP19 5RI®9 Sa^fsi I 
9tffe® (lit f999fd« fg^s—aff'S '5nwif9¥ sicst 5R:a^i^ 
a»a afsacs i 

9tf^ fgggg? 46f6 aimns fg®® i 5i9ii9if6i 51:51 s 

‘a*ri«f "9 ‘f9f¥<ia « ‘¥^1 g 
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«|i|« 




'Q >9 I a«PI «WIM 

5j^®? r?rsiT^-e^"5t«, •'Wicoi's e 

®iiC5nf5^ 5c?i!:5 I ^iwii '«’»W afasa 

areai wiw t c>i% ^jsrbt ^t»Tvfif*=wi 

aicai 'snc^TiHi caY*f ^“stcsa 

®«WR 5iif«p$’, ‘jn^cffi-appw' t^sufm 

Sspjf ’?ij«!n i;^w?a i ®reT^ 

^a*ii?il5 fi=y f^«r'o aw aia Rj I 'swnafte® 
'fla'IS SOTacami af<KB 5 f I '«if^ ®ia 1 cstfsf^ afM’, 
caanR ®s ?pasi?T-aT8 aiWc’F aai'^asKaa ^lai 
^r«i>i fajTO'i I 

«rg*Tj:g 5:cg(S faf^aa 

<3 g^f »aa? “afn?!' fafafgcaa tassRsa 

ai t-naei >i*^f4vj, fafeo af^?iii a>»c3p csiaa^ 

caflia 'Q c- Jiig, jjiaii .ACTP'I, cs,i5iaj«5Tii ^u?$. gw>>’lg 
'Kijaw a^l>) as gcfjji arcawR i ^a a«f'a) 

c«iC?F casta si_'0 faag^{[fe aigeii 5ca, c'sstfa snaia 
vi«iiiW aa® Piste'S aiai atta i eca 5’(«’»f5 
-f5 a^'sa^sT si^ai argi cat? nica : ca-ta, (.) strata «rwR- 
aarcaa Sfcat atataa^s aia^« ca«ia sawa ca af-aisa? 
73 a? ’jiiig ci?<3gi ^cace, ®i fta; 

( 2 )‘ai 5 ^ 5 f/c 5 ica> 8 ' iiarcva s?wi a^?? at?® 
ara^ia 5c®i i 

araf®^- -■'ucct va® catt^a a^ai wta?® ca, 

fa^iatai stcaa catt^ra's aacat aT*a 5 Ta 5 :ca aw 

ijccfce ‘siirai c-ttET^' 4cg4^ft5 asefia i a^ 

^raiTca ®2 apaa^t^aia ^aiJs^'ca^ vai'-ataaicaa aw 'em 
®fca ‘afa^g a^taca hcac^a : ‘afaaicaa ca aa aaai 
^aacai qi-Biafi taca mr^. ^tsf* facac^a ®n:aa aaW'S i 
■siaisf '3 4'nia'f.^ii acs? a"»if4® ca 6ia aacaa ai?f®’F 
ac^^rs ca'iitcf'Q ia 5 «iaiicg aarasa aaer ®ica 

ancEiitR® ^Tar.5 i 

c'j"' ®i5irca ’sSR c-acac^ saia^s c^iTt®fa®Tcaa faf®R 
faaa » ‘53t’-ias:a(’ aiaa*' aaa a^ac'^p? aj ®<ii afacaf*i® 
s^caw faf=? cagfeTa siic?[T5ai f^iei faf^-g—aca s!:a 


fe*ian*RTO atgg crsia fiw i -aaa®! 
a'w. c^ffliaR a"ac^ aiaaftei saai 

acaw-fawa'sica antwfe® ?wiR awra 
faaa ; ca aa fafvaa fawa caev anarcaa anw 
awa ^ <siKa, ^wa »ffa 5 a pr«ai ajaw fail 
a^aica i waiwa wi 5 p?i« ca vflvt§ cwiai 
fa-aat® am® wca, ®ia asTaara vai Wa® ejraw i 
a^ai^ caa 'aaioa aaa afac^ca ®j aaa^iaiB 
^pwsica anaii a^cacaa ca, araatis cana ai®lf®g a*na 
aa—acs?a aT^araa aka^ «nc«ia aa^ia i’ «iaa! 
cif®a® amas sfafasa ta®c^ aiaaia 'wc^ rftaw 
5 njc® aca ®ti 5 ^a- fawicaa w^tET-fatiTa lafaca^ t 
caa afacR?ca atafaw «^tacaa 'afscaa a^taai wwits® 
acaca i 

ata?® gfcaatd ^assifaaf acaa anaii « Bfa*! atf$a 
atafac^ caoai acaw i aMap6 acace aaiaaf 

asaiagit, aia?® aiait atg®iai l®nfa i fasac»a;a 
a^t^a catia atf^^caca i ‘'rfa^iai aaca; acgait$ 
fggif® C6ica aci?; caaa (1) ‘Electromotive 
force’'C=»' ‘^csTactoiffi® ast' »! aca at?® '<»iTa®rai 
aqaiat •®tN 5 fi 6 igta aei’ a^ii^ cataaa caas; (2) ‘Tempe¬ 
rature’ caianc® 'siastiaia’ ‘^faapS ac’^a awata 
facaa ; (3) ‘Transmitter'-Jta aqaw ‘gsifisrat a's-^t’ 
ac® wca ?n, ‘caaat’ gi -caiiv cacvs -gica i 
aiwi’^, ®nceii5t a^W aca^ ecca aj 

taf®H faacaa wergen 5Fai acace. ca^faa siwi ca*t 
aisarfg aj®fa ^tSsr i ®s argsiai.niD ca esj^fsta at^wS'ii 
w K ®w ®cRi'Jia jjwacaa a*f?ai a^ac® aa i 
a^5*^f6 taacaa aiiaii ssicai fa«ta acet aac®) '5ita4K«i 
»n^¥g a'taafsi afgaia •sapa! >ia«r ac®i i ®ca cstaa^ aj 
fco aiaara a^ca faga^fe aistar afgaia cb^i aicacaw i 
ays fecaa aTg< a^?5a aRi®Ji naTei- 

faen^t aacRa a| ai^eti ®iafg facaa ca5 i 

wsiai alfSa ajat eitaa wai a^fa i 





ai?I ^53 tlH f^QpftSI fS’SWIfni 3I5»I 
«nfl^iR3 siwil 3^ I W’? fwC^f 

f^BITsfl ’RT«?I 5|f"f5W ?CSfe if 

*5155! ^51153^3 3^3 ®lPn3 ^ I f3W 



' sn««w 

•ivsi‘*ft3 iic'ijl '5®cT «nB'afi3 c^'3 SS»?, c«njw 
am cecsf W5T SIID ’1C33*n5HR VOT I 1900 ’•P&TW3 
14t f'SCJfflS f«pfe3fii3T C5ipn^ 3iT®fW 

3J33R 3?5 Ww mK (OV '®? I 


fe®13 3133^. ^3if'53 S'35 {!:j! a«l5f 

^Jil3WI« fsfj? m 3flff!' ^f®3r 

»1*35 I 

1858 ^?c^3 23c«t ilfas! efiiiiw3 w 
m t!v^ 3i»3a5*i 3n;3Ji i tis i^ia ^t3W3 
MSI 3^ ♦l^ «lf®3rf5^ 5:« I C(W3r 

51\"3C»f JilOT f»l*^3fW >1WC3i ai^3Hfi 5^1 I 
^ «F131«I ^»fF5fa3 5J5n »i3I«ff3>Tn3 SF^asi lf»lC'^ 
f3'5t33n»iai3 ‘3?1>^pi5 C*13 ^3 3^i:3 3lfcil?? <^m 1 iKllW 
l5»nC3 C’ICSf:? t^SfSlSr; <3 f^a?fW3 
aWW3 I »nTI«ff35fil3 3§ 1333 ^4lC^' ’^K C'iKcf 

®n3»( ^^333^ I sno 21 3®3 33CT ‘^'fl«ll3'ilI3 
®#C36 ^ I '^13 f»l'W:*13 1333 l%?f «^1 b ^'f1«lf3WTl ! 
l3'8l3'nT9!ra ■a]C^mC31^l1 l^fCa kli^ 

l33Bl6i;3r l3l?33 ®ll3s^cft3 3FC3 I 1^33fC*P?l SJ'JIH 

a3 1889 1 m, 13 3if5ri) l3'5l33ii&iC33 >^31 m 

’T33 3'C3i1 I (Sl3 1*1^3#3!??3 37 353 C*Pla3 

«C551C^51SI l3'5l33»5lC3 "Sil^ll^^ ?3 I 'tl3 Jil3i=iI3 'd 
?K33*JI3 kflt f3'sl3311«!3 1 

^ 7m^ ^^B13 I3l33t33 3^15fli:te *ll® 3‘&CS13 5131313 

iBSWlftBl ‘311^513 31 1 ^^3§ 513 33SSi l3l^3'l 

mm « 13E§3«1 3f3K> »nH 1 ^ 133® l3i3<PW3 ^8 ?C51I 
f3*313 l3l^3C*13 '<b"t§®l 3^3 S^l d l3l33W3 ^35fC3i:’^i3 
§33 l3§33k I 311W-ft33 <J ®lCii3 3ja3<t^l3 arS^'lsilB 
( 3319® fJIS <3 §3? ^'^li:«^3 l3l3i3C*l ) »ll« 3<§W3 C^8 
csn6T?[16 ac3ief51 ®i3ii'^3s hm 3ifi^® 3*i^«i3 

a^*l 3f® f3P353 §^3 ?(!:33«1I« 3« 5Cei3 I 1900 
aw 93^3^3 l3l^3C33 3®ffB»1s 33 '51^C»I «ll® 3*6^3 3ft3s 
3gjld 3nl3W3 3fC33 I '$13 SfC®^ C^lil^r 131^33 

5B ^a u®5 ^1 I <i33®l3ncgi >«$ 
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MR «i4[«i|i) 


^ c^mi'dw I ah) c'^'isi'^ii »jt® hv, h 
5t?ii §[<jv V ticsn "^»if£5Fg v»»ri«g! I 

G, c^nsT^s])!^ k 5(\5 h «(h 

acsi^jfts i l[?i«ir j^ksi afsfc® lu^q^ 

lil^I SR ^'63 X 10 " ?3[5f OTC^'S 1 

^«fieff^fn?i *fh ^1 <5!^a 5i h?r?ifis^ 

I >i^i«s[ a^hcvi) ii3$i^ hgj sifjijj^qiftr^ si'a^w i 

ai£s^ -Q \»ra fegig jpjj^ J^jjipi vi]e?f| 

I »tiff c»nh® ?n ^ c^rai«§i5 i 

®(>iS!?ih>r^3 $C5T^CJ]?i «if® h*gg*i h^)iF siii^'aMceis 

I ts® Jic^e aic«w 

atfisd^tTn?! hra i^is! prea i sierra 

aha®i <3 «qa®ra^a?i£>&ic^‘i55[CQa5K^i^^?i?p-^ji^^^ 
aresi cm aw? hf^'eMWC’p- I 1905 

aii^>&itii ?5[ f?®f?s® laiTCW^-sh^ 

^inaii hwii sw'ac^F hi^g =ifc?i i >fl| 

0Ric?5r wggi ?? i hwTO t?®T4^ 
a?5ii<3;? a'ac?!^ awi? otcsS? a^ra? 

af‘i'b1s asna wfi »ik eiito i 

1917 ai®p ^caa is’fItS ?i 3[^ asira aigai 

CT515iivsi>§i^c^? va^ a?£^ I 1924 «wna?s 

£^151‘^si?lif « wisa 5iRan?h?f 5^5 
a?"afli?t ^;rj aia a'c??i i ^afS 

caia 5i?sfii5Ji ?i caisi jitw afafs® i 

'sianaa^ lii^ j^g h*jRiei | 

)a^a Ri^Ji asiia g aiiaiia wi hes aiwa c?nai^ 
^ijusic? ahfi® 5l«ii t ta^ ‘?ic«s? ai»^ 

1918 wicaer 'gh® i 

hw aswte® awlaffii? gf6 ^ sg 

)a«FfS ca’igi'&R affifaitii «ii? 'a’vf^ «iical'^>if®i?w i 
aiw? c^piai-^isi ®^c'*pt ^fh ?ic^ ^iic? c’»>rai‘^ 


[ 36®*j 311JJWM 

?i ca'isi'^ ahfaww i aufei, 
csfTEah^Bi, fe?w, aiSfsT-;^a?['^ sp^Wlw? ^fiTt^ 
?iR^«nB c^isT^TsiaiPT? ^a 55 R aFcscs 

e 'siaahs a^ic^ 9aih® ^lws. afiaffainia iii| ^ 
«M»ra? I catas hcv c^iai'^aiwa Wsr 

acaicaa aw c^nawia ?iac® aicaa fa 1 a? 
C 5 £a haisv? af 9 *ih ^csii, ^ 15 $ S«jf?® jjq ir? 
atfisffaaii? a? aw Sgaw? fa^a aarosiisafw? awj 
f®fa hwa oiai®s[ 1 

aw «fiaw caracF^ ®i£a=? >iHiH 1 1912 'fdiia 

^fasi? F^ivi£®fa aicata? a]«ii g ai?h?F f?«w 
aiaifl a*aw^ 1926 sg«si caiaj^fd? a®i 

?a I 1930 ’^s wc^ ^f^ws caa faa a^® hfa 
aifejw? ^IsTwefst capu^fS? a®iah hwa 1 
f^«ls sRTfSi? aas a% ia| caiai^f$? aia f^ei ais 
aw caiai^fi i 

a“fa « awwi aiw? fa^a a®aia «ii^we J®fa 
feaa fa^aiaa-cafasf 1 fa®l? aa? FSi^ica 

aifew? c'ai^sif?®!, ^^ftfia? ®a? aiafa’v «i®ii6i? 'Iof 
facaa®Ka fa^f^i® aFc? t ®it wa ®iia ai ^c? laa? 
'sianca? af®?w ▼sic’f af?fi acet aca ^rafawia 1 
k$5iTia? atif a![Pnfa®i ai to ®i? aacBBi af«aia 
afflia «ws aifaarfa^ ^faca caca <«caf®55 arai faw 
faaiw? ’iiwn «ifn 1 1944 aifsica 'll? aivpf <» 
i^aa "sicaM! fsiii a^^s^ 'P^ifa «R^a to ara 1 
>^’ aaa?^ 20W ^ 1 ^ ^ iifil ( aaai if? ana ) 
ia?ifaaiTF TOi ^?i 5 ? f5$Bn?C’y 5 ®it? aigaa 
TO I f?®f? swira? waica? a? ww Mfro? c*ia 
5 -?i? afdacica anSia 1 89 ??? ??ca 1947 

f^ica? 4li «[£#!?? <nt fTOc?«n fawsft? 


^aifa 

Mia <3 faeaica a^ica? i^ai ^aawi?*i iis-iafOT? Sacai^if f?«ica? fafsH hat? a^TOwi 
'Siai? sj^^iftf aiai?i? f?Mia csia’FW? faaffi enpiaa af?! aits? 1 a?i ^ama ^rnw? 

ahw TOTO f5iw >s?? aw ho «itto ®i “sjav ^law ^lai ^nfsit® «a‘cv ailrc® 
TO I a’aia^'a'aef ^a?® fawfB® to a^naro ®i “«ia « haica gwifa® to • 

‘at®® '5?a’ 

fa- 23 , ?n^ aierf^p 
4 f 5 i^i®i -700 006 


?«ft? hwH af?aa 





«irc»»neT ciicBliteiaicsja j^tsi cv-jrj i «ii@ji5F5 
’JSJ'SM ^ifell m 5R SfieilJfltf S*t5 ^8 
nci? ^cfes 'aTW8 JI«i C*tcfilfef«TCS18 JIW )5WJ®5I I 

nen^fla fqs»8 Sisrce ^[W8 Jiwi 

in^819l I ASIC's C’JOT SIW8 

W^flKSI8 JfW ®)’lf?l’ftsi I 

»[f8i^c® >ii8C6C5 (;8»ft ■^ksnw c-sic^tenjui »n^j 
m wrf^PH ^5aic^ i ?siiEsik^'is c'^^ifej^Ksa ■»ft8sn®i- 
20881'39 Pi^ «i3i8e! i '5iii;53t8syra awi cahsw, 

injMeraw ?s i stc*ji 

31?»18I. ^-^iW, fsnfjiai, ^8TR, fq-Ri, 

^5UDI ifll sjtgfg RIOT'S C'ltMETSltsiS ■'ifssn'l «»fl I ^2 
®!'Bcei'a fspg c-nditeraia 58 t 

snffer sftos 8if»Tg sw omr^f ®wf8«Ta 

^♦icdlt^tsisi I ■«TC?1 (s] grtffsis C*ITW 58 • 



^S:2>C2i^" 


^WC»I8 C®OTS CTHSiai I 

ai^rj^ncf ‘Tf«i8te5 c^rcSitersicsis 5«5R 
'SnJJW I C»IIR1 818, ^CflRI 018 3,000 858 

1 S»r®}8T8 CSJIC’FSI C‘»fCfilf«T8ra 838518 

I f8'8ira ^-“^^8r snc8h cm®T (1256- 

23) w cifc»i csww to to m 

!« aB8«l CW«K® *ns3 I 0388 to C8to OIPKS 

I C?n818| I ®88 ^8 OTW8 C5nC8r8l ^ 
ni1«, ( 5% X 88 ’Tjtf24 *n88l 


818538 >58'® I «ncsrf88n9 CS^ S?f«ai8 Sowil® 
88tos 'em >418^ O’ns C®erc8f *881 8iK88 OF58 8381818 
VIW 818518 8r8!:®l I 

1859 fe^feen atsi=5 cs8f (Drake) 
038 70 ^sSlfO «R8 8fC8 CmilfsiSl^ toW ^C88 I 

-4 £5 

zy r 4" 

_.- -v 


3nCSlT88fI8 ca® |f«8188l ^1351 C®53C8f 

83*31 C8I{:^38 ■e^.l ^583C8 8385® 5C®I • 

C’fcMeiSlsI ^80388*P38'\ W»I 8Ccl fefe® 
58 I ®C8 C»n81 818, g^C«fC“l 8ll8f 1000 858 dlC’l 
088 C^C^teiSl^ ®13f8»® 58 t 8C3?!*3 C^ltsfSW 

a«(5i ®iit8'f3 58 ’?c>^a efCT8 '^K’l i 

1846 088 8f8Sll C8C8> iSflSll*?) «I|f88ia VC8*3 

®WnO^ ca«*t38 I 4)5 ^513*ft8 *318 C’FCartJW I S^8i, 
C8»C8I!8*( COdlf5l81W8t ®1^*3 t8C»18 I cnCSlto^W 
f8f'533:8 8381 *1818 £8C8> *18»P 8^81 8K8 <A to 088 CB^l 
^3:8f5i;STi3 f8®I8l 88181 I f®f*3 *11®*! 0^818 COCSlfsiaW 
£«n88 8fl8 ®1 8iwica C8C58 I 1885 ’^13?f cm 
C8W 518n*ft cm 01® ^838 0835ft to«38 B8 I 

®C8 ia§ 538 ®|lf89Ka8 «IIC8 C*fcW5I8Srei® ’ailsHFl'S 

tof® 58 f*5S8K®, ®I3^tov 1535 3 

fv ®1C8 COCSl^W §8*W 5C9n Cf\ 5WC1 f8l'SI5 

faoFita f8f®« 5®8i5 8cac5 I toi41 fiita^-na sic® 

>i9?S8 ®5I37rC8 0I8\ € Sf!E8 C’flR 8fl8C«) 8| 858 8Ca 
^1818 spc®! ^ £*tCfilf®iaTSI 

SFlBlpfic® *lt88® 5C8C5 » 

28 faespft snC5t53C88 8C® «^® 016^1551 *lf8<t8 
«I®1«8 ®1C8 OC8WP38 #®f8» 53*1 «a8S 83C-88 8C5 
81>31iit*38r 5KC818 5818 SPOT C*R;M51S3CSI8 ^*ff® 8C^ I 
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SSH « ffWIM 


363*1 srt, 3n 


c'^fiiJ^la s)C3 *iii<jeii Sl'S'f ff*? 

«)« JiiiCHa 3C51 Sjrf6« %6 ai#5^ 

stCvs^ C<PW t®j1r**l3 gpil'l I 
isra ^^l^ef^^ f!!®Rl v9S5f^c^i5 5!*® si^^ic'fa 

'Sl.^'^-*^ I 3M 

fTQsi S'TOi c^fc^aisi ^fai *iia' ’**>® 

fji®Rlg *13 4iaw ^istai w^ic® ■^» >isa®J, 
’jlsiala f®3a 'oic’t ai 5i56fii;^ *Jca aT*ft ai 

Sfe^ Bi*fi c^^lsraiw 

55 I 

C5W ®II5 ’HSiraa SC5 355^ C'^C^lt61515 ^'S5I 

515 I ®IP1^ >PI5 C.'IC'^R W 5P16C515 fli 

«C5 5*C5 gtS C^ST C5t«nPl ^®1 5f»iC5e 

C-s^tM^fSlCsra ^'651 515 5) I "^15*1 

555 5 I 1 S 55 t*I5llSBI5 1“15115 C^Pl’fa f5C5 C361 ®|51 ’glC5 
^ca 5151 ctI 555 ■'^laia f^sjwiaw sM® 

51^1 C^t^aiwa ^R ^5«l5 <P5C3 55 • 

C'5C^f5f5]5 515 ^ai"® 15^ ^^5151 1 5*l6i;ei5 

S(C5J to C35! 6*^ 5‘^C5 515! C51 ’5I'15R ^ 



5“l6<?f fffC5 C3ct i-to ■^i^C'O snarCcf C55IW 
Cvsci «i)C^ J.!W -/-ai ?5 I 

ii5 t5 CT’aiW 'BIIC^ I 'a?l'51 c, 55]CT «iice 

>55^ «iic?i5^9ifaa 5i5ia c’lipi sriit ct^iw 
f5f<Sf} 5Eg5 5I?lC5i t5®r4ai C-5X0ll5T51C55 51hR 55:<15 I 
um^fe5isi5fei «»it9 31^1 al'BCgISL 'Snc'fslflfs 

«5I 515 I *£15 a^la®! ^Ccil C-^cMsiaR 510)3 

^'515 ifCsT 'SlilCTa 51^C3 5X<P I ^5 ^FCEl 61X55 

^f55R<S ^m'i il'iS •>115 I 5W15, 'g5C5»'5 C5SR 5 ^ 

«I<:*I f*tC5 'ill RC'>'(^) (.3^!, ■5115, '4^15 Rlf^, «fel, 

341 IS^h 5C5W C55 i(C5 '^1C5 I >sk ®K5| 

^5 50l5erl3 ’lac^a I 

■SBRi^pI-^, C5R, (;4C5ll55, W5e?1^5, C^51, 

tsiefsi S'?!® c-iic^iilfcfaiwat 'fl’V iiafiu «ih i cndifeisisi 
<;5C5«- f5t«^ ^5it3C3 55 515 I 


C'»lcdlf»!5K5I5 3J»f SWR 5C5I1 i^ilcsii:®^ « ’Vl^^WS 
’ift® I 5WI553S C’fcMBiaKsi 

to 3415 ?l$Cai4rt5 C55i 515 I (4^) ®UTCaiwB4, 

( 5 ) «iiitoi^5f. (-5) 'smferwffia *-1 

fato C5W5 C3ei >WC5i l4| awlS I «£l51Cil 
®HC5I l4| 56!l5 I SIlf45 ^S5K^5 C3C51 3581 
*in5lf*FW5 3l55R C5*ft I CSlf«C4l 'SI'BCST a5R^J 
5-8415 £3»I «51 515 I >fl454P15 C3C81 5H4 

£55^1^5, Ctow, C4rai^5 4n5 4151545 C^CSI lific? 
cnpwi-^ 455 1 ^ £5c»i5 (^m ^irailTOs 

■5ta*n*i 451 |5R C5W5 C'ac'cf «n5i5 ^n^vifsiMs 

■«if55n*i 45 1 <51535^5 C3C8T <3i«i{i^ 41P1ISI 

C381^f8TC® 91«4 C'i$ I f4'§ 511851615 5C5xS 81551W 
5C51S I a^5Wt85 £®C81 8115ll4C55 5101 4(1515 C5«|11 
45115515 £8dll8151CS| I8l65614l5l (.3C515 8l551<l 45 i 
4I‘BC6!5 £\5C6T C8£^1C815 8l55i*l £5*it I 
C8CWeT51CSl5 5 I 55 $8C55 «l^8C4 5811 Si5 ^s6lX461 
555 25«ll54 84l3C3 £3i;615 ®I5^R SfHl 515 3s«i5 a5P 
4I=il55l 5Ca ^(515 £361 S8C5 £31811 I 51515*f3S aS? 
5C'85 ag5 5l£6 £331 51*63 «tK4 I 4fC54 ^55 ^■51£>&l 
815 25 5W15 sflg f 8 555 45£3 55 515 <^51 >£« 
£6'6| 4C5<3 I5K54 555 C:3515^ 8£5 £8l^TC51 515 51 I 

25,000-30,000 8^ f8 555 51 4C5 ca^la m 

555^ £381 8I'a5l 515 51 I >a^ef5i 581^8 *fi5 

515 I 4C8f i5[^ C38f 5eiC3^ 61^ 81^ $1^1 si^i(> 

515 I 43 £6>^l 4C5e 41C54 5*(5 >g’l£« £381 '■'il'S^i 
515 51 4155 fato 4I5C5 £8C^ll8|5R >S15 8l5a>^ 4(^ 1 

£381 Cmsa S8£5 150 56 4461 41^ICTi al5i£5 

£58K5 581 a81C51 !^5 • £5 ^£5 £8£M8l5i5 51*63 'aica 

315 S8C5 «nC4 ^£815 ^5 I 5l5 5C515 81 ca£5 3r8 
8\gC3 51£4 3I?Cer £381 5>^ ^£5 515 I C5|e(5i ®II£a4f^ 
581 885155 5£Sf CeflvSI eTll8£5 to^ 4| >ilC5 £l>Cc1 1«|K 
55 51C3 ^81 4$ a£8 £415 5C3 a£a8 45£3 51 81£91 
^8£3' £8d(le!5I5 45^ 855 6I£8a 5£5i 81415 4£51 3^51 
£a£8 ^8C5 Sci 4ITO3 8K4 I aCfl 811£>i5 618 4C5! 
C8£8f 8l£‘85 51?K51 £8C^l8|515 £3185 1^5 I 

'ai£54 555 al54C55 41515515315 8l5£3 «nil.5 cFX'it 
ap £38 5<fi «5 515 I 41^5 3l|-«i«1^3 811C55 51^'WI 
4$ 46115 £531C5I 515 I 5I£3 8l5C3 4)1115 51 ^IC’I 
£5|(^5J ap 53^1 4156155 451 HJR l 

3I5C35 £8£^l81515 l5C5 «liai5 4nC81l651 451 5)4 ' 
®15£3a £8CSlfei5ESl5 8l55R 45 I 

30*00 W 51158 ) a45K-l 4|iJiIE55 1855185 ^‘Si^ 
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art, 1983 ] 

SlrtsTO?! 4Uft»Rl fanw?!, 

jfTtfl, ai^BOT cw ♦n'QRT m I «nn?w 

:fTO§fsrc®6 cOTW ’ww c’fwt^ i 

s}i?ri5^'3 «iff«'i »)Wm TW’npi SwH S3r i 

>iif6 c’nrMeramwi® i ^mw-o c®Bf »mi« pnw- 
5i§.ji >raf^ O.N.G.C. 5)'j^ zw^fjRs mm swfiw 
tore I 

®iT^5?TO «fra<nfl c‘»fctTf»raw hfa ^5i ?5 
|sfoa Smra i spot Wbh >5ICT c^ttfirfcraw 

snvfre i ^lOTspi'eai Jicsf 


««n^® fsifa® ▼Bi ®m ttrre ^i^cstotw 

^ OTC^fs^TO ^?ii ??n 

OTtMersires «rw •>if«i^i:® «i^5?ls( i ot^i- 

ksw ensnift?! otr eirstRlc^ 

^ »ne^ 5)8^ 55 f;? 1 c'^ctj^sire? 

'SlsjreR I CTOT ffes! SnM 

Safa Sf?l 5CS5 I "SPI^! ®) ^ 1 

?5n*i) sr?ii niOT cnditasw '5i'8R! fa^?r 5 ^ bucm^ 
f5»Rtei'«?! sfaj gieiR^ 5raR‘5CT?i 

55OT1 stR^ enT® spiksn?! «im ?nw 1 



c^rw^TFar *rt*r* 


BH® 51WliI I 'Sk 

esfi fsjsR'ki asR 5T?ffrra 

"iitfi?! sp^jcFi I iflfsisra 

^asp ifi’isasn!! c*i'SBii®i®l5 ^T«<r iiwn ^ 'snv^ 
I 

aiffjisn (Splrulina maxima) siiasp 
^iffiicefi 3?{ii>»ra c“i«5!i wi3*ia:'rf'^*t Bnrefs’Pia 

■sOT?! wig^g ®OT, Bnfe^R tfire wsais 1 

C'TOS? C»I€5!| SfeTsHai ( ■^•ESRSf ), {n?|0!55«r 
(5i5a!7f»i). 555fl5!’p ( 5fi55ii), sFi®wi5P? ( «ninst) 
^ csp^ ®OT ss^Ri I Bifattfc*f3 
juTfi iRRi ®OT, csjiwi^rea ototri? 55 ^ 
aisic®^ (aifsi5RT(sa) fat® ®f*ica ^la’ts 

C5«5ll W505 <11«51 515 I (B| £»I«51B| ^1?PW C?? 
«r'SC5fg fsEfpf ^gfgig ijcag aa %61 oti 55 5ot «nc<i 
■AW Spirulina platensis 5sn 5cai 1 m a^a ^ 

^OT J351 5R grac® i>nre cn cji^nre <sm otr ai®!) ai 

5R argi aia Buisa 1 pH-1 1 -c®'Q itai 
cairei^raRBia m rfre 1 otr otr ®5imre 
c»t'Q5Tia awi laai^ 99% «nc® 1 <awa OTRhl® 'snfosi* 
OTCTCaf stfiT 'sifjire ams 515151 vre 1 
«RsiR Bigigra iflOTac® snjrea si® re^ia, ®ot ^m. 

«KJi® 55 ® 55 I '«u'^ aiqsw slaffsrc® otot 
swi caiw laa? ^ 5are ijaniRi aw 1 

51 5fatf5CTa t$Sca ">ffe ^?eRn 515 ▼ai 
^ I ®re fawa®! < 515155 ® ctri ^jjca 5i^cg fe5 'yf^ f 


cafapi, sF6i5ri55i5ia 55551 ® ®i:ci 'Sa? csr 5 eisii^ira 

▼rta C5»i) siiOT ®ic® la^ cacen ®OT®it5 

515 5rai 515 I 

C5<35fi C5OT ap ateiw caif^R ai«5i 5S5. 
ifl55tv >flj® 5in?5CTa era's C5»i1 caifSfli aiOT 1 <£^ 

caiWrea =?R'3 ^ : csiTaofsia, t^acftisRia 

155 ^ BI55R1 <sfrs arei^^ta bihsi^cti Bisif^® ^us aiOT 
55^ 8ii|fji5 sata^if® ^5 1 lul c»i««5ir® 65% 
caif^fl, 19% »i^«i. 6% h?(C5i‘&, 4% C55eii«t5 a5l«ff, 
3% m{ < 5 RiRT 511515 siwj 3% (ash) 
siiC5f I sn?c55 -^ffgae^ ®5< ffev ga 5i 

cancel (soup) caiffiwg -nTg-^sa t 55 iC 5 Biaavy 51 :® 
area i 5«ait, ®wr *ii5<; c^mariCf, ■aat^Pi^eraisiBi 
OT51 c^ire C5, aftf 51 5ire5 ’arreia 5 ct >fl| £»i'eeii 
5« 5fgi 55 ®i5OT sa-sfhi ferea -n)®K»f, 51 snrea 

5 ® 'sna'O 511C 55 1 "5i^|ferJiia5R awi 5ilre otr 
ai«?l5 C5fR faafsRii f5<?5i ca^Raa^ia BRisifa^P®! C 55 ) 
5ia fat 5513 51OTI55?OT5l ^’tca M5§OT1® 51^- 
sf 51 ot 6 sfi^affiOT® (ribulose biphosphate 
corboxylase) awas C5 <a5®i^5 ap niasne*! enc^ 
®ia Sa’i^a's en'sen 5155 ® 5c® mre 1 Bfifegs-i- 
51^51 4C5f 5151 f!(51C5 35*1 5si:5 I "5!^iei5I c?j 
caifspia ^55 f551C5 siTgCaa «ITC5J 5155® 5C® ^C? £5 
tara ®T‘5R, ^5?to e =15511:^ fasR'Icas i5n5f5® 
5caiK I 

cficaan (chlorella) isia? C 5 (rc ®55115 (scenedes- 


^+c5t;—c»f^f»Tl, opiTi—^farialtr 
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OR « 


mus) RTJjv CT c'li'Qsn sji^ <3 apm»tj w*fte 

’fwi f?>iiCT 5ti wmcf 'SR«r5 c^iCT?r OTwertifif 
^len^Ta isi^^ i»«gc5n^ ©rets ‘«Tin«l 
w^er »i5W jj?jf^rg w^m- 

fra ^®f< a?[ <51$ ji^bI h^bsi ^ 1 
C^C^ "»|i^|?5t;^I TflOTi^Jl^SR'l eff^ (3*185^51! ®15 


136 ®!! M, 3 « wm 

=?f«« ewi ST^-OWl^®, wj^ »R*1 « 

«nrara awie??? • «i5fsf ‘»ff?wc‘n w^ens 
fe^»fW5ia m (^tcsra acn <r»i^«i 

®^»n«R v?n ^15) I ®i| ‘'jfvpTt?! f<iw 
fw?i OT«igf5« <«infj jpprn wiipRj 
5i®i^ csw pf’V^Ri m 1 


*rrf«Rr^«n 

3)t? cvji^r* 


f«l*n5f ^«l?lV'f « «JaC«18 a^cfl :^g 

®ra >lfSl^ 5F-51 C*R^ «in^ c®sjf?| ®1OT5W 

C5J*ft^f ^gio ifl^F Jjjjjjjig I f?(ffiIsftCT3 

fi155fj) SfiK^lW «IJ5f C?FTJ! fvgt CSCT CT$ I 

»i5fa ai*i|f5rc^' Jiwi^eps: nr^ racf— 

®itsi|ir' 9 t <3 (Sj^if'st I aieffejir ®)]^g ca*ftc® eia =?f?i 
«iiB. aiiist cffl*ftf6 ^twi jiRif 5 nig^cga ?i« (cold 

blooded) . 11 ^? ^ceu ?iKir?i ?i5|Sf (warm 
blooded) 1 a?!si atf^j aj*?tOT igj?! 

5t*ii s^iiaraf ai*ft <i)^? <!sa<if6 jcceri aiW 1 aif’»Rii| ?cb 5 
mm ai«tt 1 jsmv # 1 ^ 

•inc^ m m cv^wsiiB ®i^ f)ic»«fsfas s^sRf 

(right systemic arch) snc? 1 isai f(s;!i 

STR I 

f^®T^ JiCi? vca!? arf^iwa c«r»^ 

••PK? I ®'»R iflCTa liia^ fi}ra ftw 1 

«iifar<3acdfa5Kv (Archacoptcryx) eflai’w 

f5»nw «Rn ^ra«i uua srwj pw 

I cw—(a) ?wi sfg?, (b) 'sipi’Fgbs! 
(vertebrae) Jwra csre?, (c) smsrafS «Tfi, (d) jw;;«( ai 
!t<RfSflrte) ^!® «ni» j 

’iwni*i®j ‘»jfflia1ra w 5ia c«r«ji are iipra cti5 
awf® »wn 8650 1 ®ia®ac^ aia 1200 asiif^a *nf«i 
cw ara 5!wi 75f6 caitf' (family) m 20f$ 
at^fa (order) aif^ one? 1 csjiS *jf<pfta asrif® 
?8TCv 27f$ ac^f (order) arai rats, 'flCHK s!WJ 
a«w ras arbi, uiwa faa'Sii jwkb 

^s! I Jjateca caa «rKa arw- 

fa^si>i (Passeriformes) ai "IMbrI ''nbaai 1 
wpiK'ta c^fTCTOi ®ifaaa^"i va^ ia% \ 

*C*tT; « «W-'aT»t9ft»t «nn.Ttff^l, 24 Wll 


f*Kanfj? ^abiyi (Ciconiiformes) ac'sfa srsti 
^ !i3WJi a m wTsla -aifa, arai ^CEia vTfppif? m 
¥w I ^i®i| '»nf<Rfi snwwfa wfsw (Anseri 
formes) I snaR f^g facaa aaw? 

»r¥«i OT^n am, m c^nfe cvai 58 1 
■mc5if?i«pf*i>i A\ Cffl*ft8 atai 40f^ ^sire 1 

casR si^TBR (Musciciipidae), 31 f< aw.-' 

(Nectariniidae) l®iif«r 1 

ifll ■s>c^'tgr?t^-iai( sicni c'f'acsT c'f’ii aica 

C8 sii^a sn^iicTa sr? 5 i £516 5ifji^ ai^ ®iiai8 
CTiigra 5® 1 ag ■aih «nc5 aiai 

iii¥ fawa aawa awa c^ra «flC¥. casR—*ifj? 1 c»i 
anaai JisRTsa cafa caf6a iiT« ^nai Hi'Oiiwi 
•a^a ai casw ®15I5 r (Gyps bengalensis), 
f 5 *^c® f-aa:« ■’js acM 1 'ACT? ? 15 iw caiai ai 
am cs^ (iia? srara sfks s^spi ai?! arcat 1 
(ii¥f$sn8 fea aio? 1 fswa a® Wi citsrs aiaisf 
!?$ aiajo «nc¥ 1 aif^'TCSR 's'sra asna «fla 
aaPR "ifa ^acaa wi ai ai 

»i5»i (Scavenger vulture) aw 1 «iiwa «ir iiivfi 
m 5W1 ¥nai6^ fK^a 1 ftjWk® f’la 

ca«ic® fm\ Jiiai 8!:®a, ctic6a a® 55 tw 58 1 fwaiw 

>KSf <a! 7 T 8 ^IS(¥1 5 C 5 II ca ‘flW8 WW C^I?f® 
fswwa ara ®i?i 5-®iw ®i 4 i 5t8 am 1 ai^ 

®r*j^ caiam wbaesra afe‘aif«( awi 55 

aiwm aT2^ iPloceus philippious), f 5 *ito 5 8ii 
aw I a^aa a? fifi «iiW8 aft « 'jja ceam caia 
Sam calf 1 ewaa a^c® icai aca ®ita 

•flPfa aro^fsi caara aicaadi aaacw awi 1 <«■ 
tficvaica 2 - 4 f§ fsa ^nc? 1 fsm a® afaam aRi 
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'W'S 2 HWt«Rt ^ c^« cvHo pwi JiTO, .domesticus), f 5 %®, ^ i qlssnw ^rai 

(p. inanyan) < 0 * 1 ^ jniv csntfi'B ^®ri (s^, afte^i^-is?! cws??} ?!® 

^ (P. bengalensis) i «n?i ct ‘snsin hfds?i fwvdf ^wfcs <s^° Isrt*? 2 ?Tg*r *fi' 5 i 

Jiswl c*rsf? c»rt® 5^ ^ 51 ^ "»nnii (Passer i 


*rtr*Rf wtiRiw 

5ft«r 


^*S ^ ^fif gzfSlV !Sl«ftc^ 5?I 

»iC5f si^am I ^'t^Ji^sncsi aT*ft5Tt 

^«fT?[ c?c«( s?:®! gt^Tsia I aM$ 

^ifpCS 5NI?I efRl fv§ #f) f>rg 
a?*i ’PC? t '5|j<>f’ jjjsrv CT 8i*ft6i? ■<?«() 
pcsrfs tST? “fg? I (flCffg 

*1^ *11^ I (ilfii?) ?i®nW (felcon'), 

rih, Gf5ipiiv(]f*i(. .i5]!^«r 

'flW? P3SI ( ?5n ?lf5T] 

»i? fe5!i:? W’?] OT? ) 1 

’nc’^ C?? 5?f^ « 51f| ?C? «!JTC?r I Ul? ?re5T iflgi 
1^1^, tsnffC® ?I![Cet fac g Wi C?! gc»lC3 

’fic? I ’nc’w cff»i (horny scales) ^ct? ?^i 

^«l?, #l5l ceiC’P 5JJ %TCi. I 

’nc’fcf? 0i*Jig'§T'a c?»i iila i js^r-s tuv ?5^ 
S’FW? ??(I C*IC® IITC? I 5C?? sic*n '5Plf»?« 

^T^?5p?5j '!5j?sinR (Jacobson’s organ) snsisp (jj?f 

avrai? cw hfc? ii3?i <8i^ 

WSJ 5? I 

a^®’t's 3im g’s’FCT? - iflsp—????? 3na, 

frws ’iTraCTa eii’aa^ia a*n»< saaeiiR 
(fang) <3 f??«ife( (poison gland) i 

ifl?n *1®?^ OT? I siT*f bp^ 

f5nil5' ai«fl I sngtsa ?ra«fi m? siibp esc? *n? i >fl 
•na*ii brara^ ^ j Jicv 'anssw ’vaoff 'scs asisi? 
wa I faaaa pnea? faa 5w®8 sjFiapifc? 

a^R af^feai jhH ^ i faana m*ffi ?5c*ic? 

(Cobra), (Common krait) i »ihi- 

# (Banded krait), »iwi^, (King’ cobra), sfse 
J|in (Sea snakes) sipi ¥?n em -^icij i 

* ?s 12,54. ?fir ert? 5p^insty»700 oo6 

5 


*fl'f'! 5,Tifsp-T!?r c?T??i (Ringhals cobra) 
^r.si ,f\iP2S^z’J^ br?*!? PiT»( ®nc? ’itct? Wo! c’ptoiq 
(S pitiirtfi: cobra) ?5n aliens' i ^?i “fqenr 
?n?f f®T§c?i aliens) iflcn? binte?i<3 cj-ln’pst 
!(C?i aticn-1 (£i?r “Ti? C5N cTOi nsc? ?nn ctic? i 
^HFP^fss- cstCB. Cn 6 f5 fim WtsIPJ (7PFI3J 

ai? 12 fnn cw^us ^ic? i *i^ cronfnn 

spcsT efwi ?? »I5, «;?Hft»ic? m 

I <ek ^gpne^ T?sfn?i5f nsncis i 

^ "sncsbim? ranf (Rattle snake) itpnp 
vonram? pim enc^ i icm ^jjw’p fnnn? ptia ifl?” 
fnn^’p '5ini?w^5^’p 'SRfff^R fepiin nin?i? ni'c? i 
'sen liinrn erte^ WSra =fnn 'sn^fsE^i® aWiJt i 
lacv nn^ (rattle) nce^ • n’e’t b®iw?! nsen 
®ai?i ?m5c5i? ^f5i 8<?i ! is|©?n oEcn? 

fsnatbi pn^-fG n«ii i aiai^t!] f-nfen 

'sncpi I n«?Jt <ii?n c?c?i ms «{? esne? jusc® 

anenr inn? 'snegr^ 5;e® snen^ i 

PifIB Cn Pisjg jn'n £n*fH ®I‘!t^ Wtn » 

«c<T? c5(c^n !fn 5?C5T 5if®T?( igfnni 55 \ 
Jt^BS efei cinnw 5cn aiw 1 lat ^nc«i3 FI'S c<3cns 
3!^ »!i«5i?! s;ji5 5cn mmn arrenf— 

m? TO! ijsfl® 5fn«) gni?® 5c? oneni 1 Pi^csn 

pne‘»tc»rs nW ^’pi^n bf? nnsifenri m) 
8ITCV 1 ifif6 nsiiscefS! wincn Jura'll 

’PC3 I TOt’spi^nr ^Tm carm cn pim <an§R; 
2 catena 6 ^e?Ri «9na aii’PC's 1 

f’Pf bf| pn-n 'siTO ajn cenm entwe® 'nra t ab) 
sj'&ifl 4 sp|@f rn ^fiiR mao BUS 1 

Meiuert Jhagen ^nicsi ii* WrI ^ir-r 
(Black mamba) ^ 'an* ^SFins' 



no 


«n «hnii 


«r«w VC? c«rc«(fe:7r*? c? -fl?! 7 sn^ *f«j #S5W 

vest 

^ *iTVT? >ac^ qii ’ <wviH? i v 
sRffHR >«?$ w$?vji 55 I (Green whip 

snake) i m ^nc?? ?ifjwi \ C5C^ 

iii?i ic?n *51^5 siT^aw vea «flc«ra 

ma? ?^« 51? mv I vc»j t«n 

“15? CCFT? isfvpc? ?m I 

- aifsfcai^i (Red sand boa) jticsi oavsivic?? 

5im 3nc5 • f?m > 5 cr^ = 5 pfc® ■ni?? ^ ?if«n? 
arfawi i <tfc?? ?iica? ats^ <ficv?ic? sic®i, vesf 

5i5?T5? “15? CBl? UlT^Cf! ?1? I we?? ?C«? 5IC9f 

?i>i»5TC=7? ei^'S (fl?i HU? isv avsreic? vi'aa'Vi 

VC? aicv I OQiW? CSTCSf? ffvgl 5C? srev c®t-51 I 
'^jcv !^CTCv 5-5wn ?c5t vnev (??n?'55n 
■iiCT? 5^ ) I aiei%i enc*®?' tfvSicv spj c'sc? 

V5i?^| fnf?c? 'siica I <sk ^^Pitcst aifsT C?T^« 
c?lv] fife? ??? -^nfsTC? I 

(Ral snake) f^if?? ac^i'Q ®?®Ri < isai 
t? wt^ic® iTC? I '«? cneef m 5i?cs^ ’nc? 
^Jic®« ?? I (SC? (flcif? aT«ite»? t^'ffw;? c*f5 \ 
f?v*i 'siiwfavm SF5T51 cvT??i (False cobra) *ncsi 


I 36«? ?<, 3« siWB 

*w ?vsi f??^ m «iot'i 4OT? f?»? cv§ «ni«w vc? 
<3W ««?i Jifewic?? cvi??w Jic®i lacff? «p*n <f?c? 
<ncv I arthn ^c? evron f‘»tT?c? anrn i fv^ 
cav «i5pfs fv|^ sw I 

^ am (Russell's sand boa) aica oav ??c*i? 
f??^ am ®nc? i laiw? aics? ?r ^c?Tif?^ 6®c?i5?i? 
ac®! 1 ao? ?c®? u)§ oqyf(8? jpcer ?Kacv^ f???? 
sac^ DSC? fafe? oiiw« 

«iBfa? (Python) <iisifac« faf?? am i iiw? 
c?? f?«im <«?t v??! viiv§ fspif? caitt? i ■af?c?w? 
aesp am aio?ro5 fac? >«?? as? ?i® caev ^. v?! 
iiHH aiai ?vcsi? cv)a?i v?®!?? vc? aicv \ fv| 

. f^f Bwa? 'sriis ?i?i ^af?®ic? f^sfl aifvc? (sv 
v®pft? siDfi a?*i VC? I >?? csicv caacs! 

caic^ lic?? aia ?c®r aca ?? ai i <5n?T? fvf 'JWBa? 
VIC? ?w? ao? ?^ a^sf ifl?? esr^?'® ??t?? 'flvg am 
€?!♦( esra tna «ncv i ia?i arct? ®ic?r ♦nfve? 

5?$! ^ac?? hrev vc? ?ica i a?c^ c®i tflcf? css?^ 
m ai-isn?!? fsac® ai?c5T'Q 'sc? faf?c? ?? i 
:5a??a viBCSf? vi^ <3 a^ata?vi^?? lucaf? 
v?a? W9pc5f- '«aa®ic? v?mf? «5c? aicv-wca c?i?ii^ 
?]? ai ai-a, ai vici? i 


(2tw«t^anf vfiN* 


“m-?c?i? a® w’*K® 5j®r'Q cvia av-w ?j ^i? 
aamia a? i ifl^icv ?®fi c?c® arc? ‘am5'-?v' i 

c? c? ac®iv ?c? 

5ITB vflVf§ VC? ®)®V ?aTC® ?c? I 




»n*ni*t 

1. cvia ?c?^ (0) ?aicai ?ic? ai i 


amratfa 

2. ‘aawia’—tfi? 2K®ivgi caev 

jt c?a11 

3. ‘a?’—'sna' (^^a-S ) m cn^fv i 


4. ‘v?a'- - 67 (ai®?f§ ) ?!?] f?'5i^ \ 


3R 


5^1 









5T 










5l 


'fd 






\D 


\^1 








ex. 




5. '?«’-23 ( c^a ) fi?i 


*7, ?t??nft ^5, fsfes aif!?, ?Ttirt{»tt? seoooe 




Ill 


sn^, 19831 t«n ^ frt 


6. 

‘«IflI'-HlJ¥fd fljjf Rflf RW1 1 

9. 

‘sjH'--3jp-3 (‘RS’) ‘fla fafliR > 

7. 

‘r5R'§b?’— 11 (tfmaai) am fa^wn, 

10. 

‘aiav—59 ( ©rrtS ) aiai 1 


5W1® Rwn 1 

11. 

‘a?lfl»’—iiad$ fl^^RR > 

Sns 5«fw r1c5 

12. 

■'sa'-ii’FW cstteiv R^«n' 

8. 

‘Riit«ra*i’ - ■ RR RWH 1 

13. 

—Jivlfi fl^ff Rfli R^RH > . 


[ *niivOTs «i?pw ’vai 11 

► ^ 


sTOr*i* 

(l?!caJi a««i^si5 ui5Pif«j¥ c'f'eai ®iiw i) 


1. csn^ "iwfT^ ^cks. 
tf'P He? c«tc5r cffTi’pB— 

(a) fiic^c’v e^iR'^jn siw i 

(b) tRC^SF fsFgei ^IST’FI SICT ’<F5W I 

(c) filwc’jf 'Slat sii?i vata i 

2. 'SRi’Pi a»!i«— 

* : 15 = 20 : 25 

(a) 10, (b) 9, (c) 12, (d) 20, (e) 18. 

3. flip flii<p^8fla ^'sk aca>i4f6a iiw 55 * 11 - 

(a) «Ri5i(5i, (b) ffliw^, (c) cat^ferisi, 

(d) '5icai!iiaisi I 

4. »ii^^ (achaiiiia)-4a 'SM»ii5qi a^pviat 'sic^a 
RW 55fll 

(a) c^c6rfsi«i, (b) >&ii56if>i>d, (c) »nicM«?ii 1 

5. ac»i tstsia “I'a’viu afeisn*! cay 'vsn 5 a 
aaa »n5i ^csii- 

(a) t’?i'flic5n?iiKJiifsii5«, (b) faa*K#ifsi$ra, (c)®i*irj«cia- 
fsi^Ri, (d) 5i^anfsi^ I 

[ Saa »nJnc^ m 


6. vflvffi ca^oR ^ca 'Q^r ^ai 55«^i— 

(a) >« jtS «««R ‘»fa"'icaa rrir 55 a 1 

(b) maa e^R “'i^rc’tflfi ■o^ ca»fl ?« 1 

(c) »f5aa '8@R ■q^r 'skw 55 a 1 

7. csRcaitvsi ‘A'-iia awratR’^ 55 * 11 — 

(a) OB 0 H 7 aOiNjMg, 

(b) C,,HvoOeN,Mg 

(c) 

(d) Cfir,H7aOf,N4Mg 

8. Rr»pa pflHCRa Ri^Poariat 55 ^r 5C*h~ 

(a) '51CR15atRR, (b) CR^IlJfRR, (c) CaMHt^R, 

(d) v!jp^k«r I 

9. f®si Ri ca5'i> RaiRla aist>i 5 a wl?»a rir 
55*11— 

(a) (b) Ri^?fR, (c) Rfesn9iii>&ra, 

(d) asfa’FM I 

55«fa ®i^!3n*i a?ai 551 ^ j 


•cnf.+atiR—c»c«?11. cw»n-5l$'?t 

CTCTnrt ‘83 *i?»onf spnIW'® ‘5«5R rw-’s 


1. 5feaii?«R, 2 . 5tlcsitsidia, 3 cr*6h*&. 4. caif^R, 
5. 6. tsditRR-'ud’ ‘f®*, 7. «n5*n^5i?i, 

8. Sii^FCsc®. 9. a5®a, 10 ♦iiiRtwiR, 11. Riffl. 
12. gsrf®^*! I 

wpn^lt (1983) ‘c®5a Saa Ra^^»ra ^ S^a 
RTfjOT5R * 

1. cflimi 'TPnflTS* ^*^4 ir, 2. -RfiRai^, 

^ei>fT®i-39. 

3. 4. 'IP ww, 24 ♦lafliRi 1 


tuRffii RCT Ra^f*ia Rfiap ^a *inka55R *- 

1. jp® 5anc*T,R*(snR, 2. cRraRiCRimaiw.casiRtaai 

jfe 515 R RR#!® 5#^ ^ »Ilffea55 s- 


1. 551 W fln^, 5i'e?if S^*t*t iRia 5'g, 5i'0$i 



c«fm c«rc 5 ^ 


^13111 sms c«f«iEiRi 



* •-* 


L’rqsj 

5C5t£i 1 qi mi 'i\ 

t’)i4'&(fl ^»rjt'it;.8j«(u:, I 


55f8TCm £^w?icv ««cs! w«?ii 

55 'if T'nf»t «««iiBi ^isn« fsra ’fps 
f«re9i \sisira »(i« « ffm ’fw 5 Ph 0*6 c®i*S 

8[M I ?I^SI C=»l^ ca^ sisis^K^R 511S11JR1 Jnw 
v(|u|V)<j C^ial 5M I £5PIW« 
vfll f«rcfl «fa><3 ^if«r iJieiEi^i ’ira i c^wa '^sjvM 
i^icea «ii5^i -u ‘^R'^'xtsfs c^^ps! ac?tmq i 
a1f« 4-i kq ®raa c’liaa c^fcsi f«fC5 c’lwa fwc'i m ' 
‘nffl'SJ® C’lWa siRr I CWSJ TOI 

fajR ^»n»fw C’FTq ‘*RiEi$ m c^ m *fiwa ^P^'tc'a ’i|[ 
=5|ES? ^RH IP *i5C^ 'alC'fa CSlfi^lC^I fajK* 

t)1^5^^1 CSJ^P® ♦JKa I ^t>K '^m^\ 5tiIC5 I 


• f^f« 

q!?l5 taaiq "qta^iwa mvs >n*n?i*i (21.1.83) I 

a 3 iai^<irat 27m (1983) 56ri ‘^re®!® v’ER’ j 

(tq-2^, 5)®^^ '’§1^1 5*f5^^pi>i“700006) ^sfts ; 

9^wR«j I • 

toK 6.5.83 ' 

:5.fS|15 ^l'?! 

»II55ireJ 1^55 ! 

]. 1982 

2. 1983 '^ic=»ta 5ja?iai^ ®i^W5? 

3. W«i-f?iH5n*i»i1 wra 



aais§,e»’ 

8W: 

1 . fwai OTifei gmiwi *iia ? 

^l|j, 

2. fsww sl«Br 'gfswi ? 

*ft<f C^, ^C»r«f, ^1%4t51-9 

s 

^a»ii kca wim*?! atmra i 

«faeTl K5! ^1 1 
^asii tfca csiSa 5i?nCTi Kara 

cTOn aj, taanl nsHi*?«i#^i <pcf! KeraR^i i 
aUCSlfa'^sRI rtlfef} C’S1"*114 '-T-?<;l f>i%Tr^ 

I ^li?r?! S[t'® SFScll -Jilti^ 

C'ik I *?IIi?*IC4 -JSH 

« Vii !Sfg»wa SiWCJJi ^i'sftg 

eiic^*) 'oiei^T!:^ eiisiKJii i «*ii® 

®i csufia Bteiiisi 

I >a^ ^’*fc*» C^l^pRift itl; iic®ei<3 

'Ctk ^CSC^Jl t 'AUbCef^ 3flWi<J«I 2ifsi»l 

!5115I1H1 1 <!5(l<!ra 4SSfiS 

tiisi cnK >iswii I ijik'ti 

ss«W ‘^l^®0«l «H51 C'ste!?! CSK^ HI?) 

3/4 ^*1 «*n « >i^ wc»i ap 

’Faefi «iiD? loa? wcera si^i^i, c>i aa wct 
®[5n^ 5ISRJRI t'-Ffdi ss:ji i 

[ f^i 


2. ¥§f5»iwi »Fm»^ «wai ?t|[«si%aa «twi 

f?>iKa 5 a i aicawii^ 

t«irf«Tca isa «iia5ia> 5C*a i 
fen^icaa wca* 's?a=Fia^ ca“fl ^ta i ¥g!a- 
‘»(Hia 5a la 5 ® 5 Ka i i?a, faja? 

asgfa^niaa ®gi aia '«ia 1 a^ «cef 

oiTWi-ai^ia 51I5JC® v{iB5 ^11 sji« <3 iBRi 

ai*ft ai ®i^ewa ct'SKa asn aw 1 
(fl’OR Jiafes® sFg^a^s?! ®cai whFi saiwwa 
«i3g[1aai aSiu^ 1 Sl5i«asi, siifaR sji- 

ai£? 6 a fasf 'si^'a. ^ «nfe<Fi, Sea aKs^faiai, 
.faster, 3 |aw a'^Ks ca*f a^^fsawia tac“ia®ica 
^f®as J 

=FgfaaRia tJias«i afsw «shj araa- 

tscaeiOT fa®ia ^afaaa ''fatapi-Mfi 
atca (iiaftfi ®nta®Ri ^tataa i 4iii5n(w e 
m aw=^fai faai‘i a^aw 5 ^aa ^1 
m avw aifa*^ mm aasR c-acaKsi ai ctiji 
a>}i^ds?! ai>ii aiacai c*ia na^ ®w sji »jjs caa 
« aniaffiw snai aia • 'aai^io ancai 
a’Fia sn:«ia *i«ia 'siai a*iai 4 a^w 
a^c® a^s[ 1 ta| f<Fg c-maFisna^i?® vasifirsica 
^S^amai >m\ 1 ®it va^a ^ic®a aa 
CW5& a'gfa'aFi faaa ^waiia fa*g^ 
aaww 5ca 1 

] 


(iias^ «rai ??«n 


<iwi-ca ‘aaa aiiaicaa •afa^S's \ aN« 
anfa»B«F Slfaiaia c’Fiai^ (1845-1923) 1 ^at 
oif«aa ajifasroaa fisw aeicaa 'siKa 

wa »Wfl5 taj^-ai® acaaai anw ^^wafs^iisKa ati^ afca 
^ ’TCWf 51®!®) aaw fasapa5 5a 1 1896 f^pa 
angafift aiw aiaasai^ <aa» (79 a5M« ^%) 
5ic®a sfa '5C®T ar^a awrawa aiaca faaaf$ ^ 
asR» >*?f acsf aw >iifii taw 


acai^j 5t^ca a^>ia^ c*FtaRft aiw ’F^iitasi 

taataaimiwa at«i®a*ii ®wr snlcae^ 
m amStRS 51 c® ta^ 40f6 «i’ne9*f4 a^ca aw apsw 

«iiw >«i:-ca-^ >ii5icaj 5ta ca*? i iil 
anfa^icaa m ^ai«tfaaiw a«R caicaei ^aa^wa 
ta«f^ t55«ca ajs{ carta® 5 a ai^ww 1 ai*^?; 

^ ^iwa fafasra >£i^ ’^^icaa' ^ 
wart® waw I si5a 'xa^icaa 4*fa « iia* i^tsaa si5a 1 




wril w ¥*tnr ’wirwra 

CSICT 5W iflgJFSI ^pen^?9ICT 
^I 5f[ I WTSJ? »ntWJ5!I «I51^ G3«fNf I C^JISI 
’!»«na 5ii*i suiai!*! sea i 
a«jwc*i asi « awa fats?sia ’f«)i i 

QSi^faw^tai «ftdTtatv?i*isfqa ^qacBia f#jsi5 ar«jni 
iRJiaMI*! 9UfieC9|H W I iill =¥^1 ai CTC9Tf$® 

5 C® *1101 ciswi fefPitii-aia Rraafaa ^is Z i Jiraw 
f€5W¥( cw$c!?a ?iiW<Daf facs?ac«i wf’aca- 

f5C»R CT ^anp^ m carR m ®f55e5;aai^« 
aftaaa! fer • >iMist m , ^iwa^aa arjsro 
^csrafcfii^af as? \ fawa 'fla? fawa ^i^snaia ^aaej« 
'if^icjBaAa awa a® ^acia at’fa ^a^at® firaa 
csKR 5ers I «d| sK awa .a¥la*aca W =¥ai fsei 
aunfa^rt-ai ^a'l^i’JKa ^<331 aia i ’Bias 

® 9 ®* W ^«na ®a ^ca caitera aw 80 ga 1 fa 
^twfi af«naacafa aca^R t<sci 1 Sc^c^ii CERN-ii 


caifiR «ijiHfcai$R- ^ 'gfH l W a n^ * Wl f^ » Ma nfsm 1 
'fit aoR ^wwsfla a®! UA 1 « UA2 1983, 

20«21 'iit act W vai onfawaa faaa 

faaaa c«r 1 W+ a^ai cac^F *n« 3 i caas « 
fa^fstei, W“ cacat te®iaffia «fafefdcRi 1 Saere 
ai af^ faw W ¥ai fef?® anfi asa 5 caK 1 
5 W ai^l^ a^ W vara faH® ^ifsa aaia vcaj? 1 
m 'saa ®i? 5 a aw aw facar caw » 540 Gev »a^ 
vaiaacva ai^icai W vai cvR -^aiw^sara 

fvai aiR vai ^ 1 ©ir ®rasita v^v 

^a® 540 Gev vaiaav ^niHcaifiR aaca a-va 1 
Z Saisf^a v«!i aw^ faaa ®ra aaiR 'sitKal 
aroai aica anai vai am > *fla^ ®iiara 
aw ta«Rl?n W vaia ^®r ®ai «i- 3 , 5 raiR vacaR 1 
W vai antawwa aw ^wvdiS^v awa 
aarfa® ^cen 1 




•m 3ai ai^ alaawa ‘atsia 'saw’ ‘5f ^r tv e cvr' 
a'Wv «Rtaa a?®) caa ®is •mana arawtia'l 1 mm 
vraa, 6faiw3 Bfaiwa faaa, araerCRa af® 
anaicaa aria's a^® ^aaca ®is aracstiaV rw <6 
aiaafha ^•gWRj af®t6 ghi®]cv faefsi® vw 1 r, 
pjaH awc**t afraw Hai > '*> saw ahaa ^asacaa 
9 R 1 vKRa ’ vNaiwa vaio f®tR veaR 1 

tflfe oncsnsRi R®i« asinl^a ^nan ai^a vwr ®18 ^aaa 
aria I 


v«figv 8IW fawiR *riaacaa R?-R®T^t® e aw-fa»iR 
■ffavra aaiR a^av Si c^. via. eivia ai'« '5rac®a faf®R 
3TWI aaja^ fawR 'snc'ararcRa 'aa'?!, 'aa^ri® « 
aaw «iak® «R! «i® 8^ ^ tawR ataacaa ‘ac®® 
®aw’ *Tfaacaa «“aWaaw fasR-vat aw3 f^| aacara 
sjBf acarai 'snwnsRi vcaa 1 Si ai'© awR v*fi$v ai^i aaa'ia 
aiwra stRaiaraacv fawRSft vac® fa Saaral eqa^ evdia 
aavia m irai aia t®R «w iivi ai?iaj ’ir i v*fidv 
awi faaiR ^ikacaa ara 140td awi ®iiw 'fla'5 60^ 
awi fafe alw 1 faa “m v^fifev fawa ^nparaia «a 
wraara tfjx ^ i 


aalf afwcff aw ttataifitf •tta^ fa- 23 , itwi «tf fv tt, afaviwi-?^ oo5 oatv vvtfr* 

<m tTKva, 37/7, CTftfRttai caa, ffitvwi-Toc ow alt» vfSt ffa« 1 





C^fTTI'Sf^r f5f%t.7Tl >rT»n9®l *sjTe*«T-3 




f% ;^T ^ f% ^ C^l *T ^ 1^1 


fvfCB^-^T - a r^ yr/^ tr^ryrynr 

( ''.q'T “iT <! it^lt?;*l^I r^5T«'<f' ) 


>T5(g :— «if=?rr^ 4fei r.^yc^ 5-30 


f^-23, -^mi %lS 

'^['<^^131-700 006 
4 55-0660 





1948 4 ^ 4i::5tt T^ssiiiwr'i Tw?i *jir «fi?i«ii 

■'ITW ’TFR 4SC^ -SIRC^ ‘®F1 'Q “NssR’ “Slfspipilf sntnCSj | ^5I5r;<^^i 

?iRTT 4T"sn«rai?r SPPFt ?isc?r; 5 I ?r3^R “^ssspi sf'WiiT ^i^f'O ■sl'iwf T<?®« a?;n^ 

4rL^ 5 tr;c^ wxs siRfs^^rg 'pppw «rc6 1 aw 4f'iTi?[ aalu®, 

'G *15]::^ 4fec'«, siiii;;^ ®Tr.ii?? wic^ >a’?R'e <it^, ^pii? 

?45SRR^ swiRu <i;a aT?)'5w t >^^4 t43sTJ^M^4» ?iwXb% ■•s(i:«j‘^ 

ac?n®R®l?rai 1 wsis ^«i‘'i'oig 1 a?<wvf c=?i>i?[4>'i<!®i ^wyri?i"i 

'G ^rc5 'snc^ s?i^(^ 1 >f,* 11^*1 5fi^;;c5Tg ®fr.i 

43 = 1 ;;^ w f.^pR'8 yfisfRs sfR'Q 5fii? a5:'f 5 tiji;(w?i ^K«if 1 

£RC5f fW aT^PJCff atR5 3T4%iPT?r tfR I 

1. JTTtn^'i srR:;t:4?j si?:*it fwR siisifwoi >r;?^ <i5gi ^-^t. t4®tcii?i waa?;?rica?[ ‘Nra;?:^- anwK-ttM^i 
ac^ C'aMI J 

2 . ‘SBR >3 ‘Nr®R’ af3?f>TC4s 5rTsii?R:'r5 ^i^'S ^c<t cnsisii i 

3. aT^^ctfi sir>ow awi^5n<i kainJi <pwa:;rcig src*f5 iwrayr;^ fsTs^r- 

iSR?5:^-45^ 4nC5r 45?IT I 

4. a*n® <r^ af»5sf ^kstht ksR 3Tc*ifcTC^5<i 4=?ir 1 

5. aiswKsrra f^rsR ^Ra;;f^«p i:ai»-i5i?t aff>‘lV^% ?>r.jhsti, wt?:5^i&-^i- 

^;;^i?Ra snjncsf 3Tt*n?f«T sir;;^<!5 ®r»41^ 'G jtcbvsh 45^1 1 

6. W44 c»iC4 t^asR w®n<i ^nwisR 1 

7. 43ig^a4^ t^ifTI T*lf=*(C?I '3 «^ia!f545CW4 ^?fT I ?rT?[«I?[ 

4^(R4 stri y{isri?n f^Rsrc?! t§. fo. c6ac4^'®‘'i<i, cain^, §Rfesdi4 'Ssrracs^rR 

^4»r,T?^4i =$ITC^T, ^PC^iaW'l ?4l*W CffG!?!! I 

8. 5jff6 'h^i Tircu aicSRi i^saR <i3i4a;Taqf.<ii >ri5:T*n 4 ;<i' i 

9. sn^i;??j4 sr^n ‘i^sariq 34-4 l«iw^ (.5»rlr5i45 ac^jRiaii a45s -tkri ^ph?? a4si“i > 44 ^ sfi-iia 1 

?453TW4 4^ G f4 ialf] 34144^ BT^^iTIe^T a45|*( I 

10. f,4'ia4ii?nsr g \s\^ ac44«ii c4*h i 

11. a?44fT aT?iBitsi'^ a^iaistiJ 3 t;;>w;^ 4I4 ac^ c^ieii i 

12. at44w ®4W ‘?42 i 3R >i°sa^-“iio'ir 4411 

13 f?i'f45Tr.4 ai^aMI G; 4 nC>I 4 4151 ar4C4a if„44 <5 ^F4JS1'Q?IT4 4I4I"^4 aT4<i^C44 

^r4^^t >f*-^C4'' >ri4l44 4R;4 c4 44[ I 

14. f^F'NBrc?} 4il5aia1 4^0(4 tf4;4 4lS3•.^v^C^ili1 «l4>fi{.5r54 t4^; 4^14 14a5f >1«ai4‘' >114144 5 Ir;?h4 
JfCB^ 441 I 

15. 4t4v5®tfl ^^4■l^:44 ?44;[t^ S1R,4C4 >l^B''iR 441 I 

IG. '3 aKWil aFsre 5^^^, 4Ts1'S >8 a'-'^Rlc4 af?Fi?ff4 Sf;Wi ‘&R G RSI^l’ aFii414 ai54T44<.^'l 

SIt4iCSl ar44C<i4 W1‘T’*i‘' '6 §Ga»i1 aB14 I 

45I''>iTb4 
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a« 5 *r afafbt® s sflasmca aac^nsa i 

>11^ aac^iacaa aq^ia »Fca i 

*rfas«i-<^ ®t?i® a §ls!W?r 


^csj ^*1 S<T?i *ijjc«pa ’nwa ®tct, ®«iq stiff's *»» *m 

eiasn^^' i Srssii^e « caictasi ct^^siwcv ^»traf?R5 vnt, *ii 

CBTK® =!fS ^’(OB ‘‘TC? « ^inEsnfsiii* I 5R?t?l 

siceni mw* « fas’WJ i ^ *iot c«ito?j c*n^i f®si wcaiif ^nna 

»('6«i® t»i>j c'sjiRiST caw®, c®iw snc’i ia^*Pi c^ifBBf caw i 

fiiasii^ srcas ca^caia <5 sjifda ajiclfafncar «iiw atg^ i a:i®ta 

'SYawic^e ac(9 ^n t 


fearHt sr®»rt 

'0(»<lT'T»iW ^1 
opjl^n uc^awna 

aT*ftaT® sfRim 
fwi*5faD 
fawsR am 
a^tsKsn^a WM'il 
aWHfMH cawBf 
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®iyFjsna 
feraaia ®$i5rt 
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aaa^sna anaiafi 

caraipncaa fWrai * 

awam caa 
laBftafsnacaR 
faijBwl^ 5C§iawna 
fwaia caicsf 

v^iafea 

a^teaia fso 
■nwf faam 

1*, asfliT fawa afaaw 


H-23, mi 4te 

sfBRwa aivi 
aa^^ina ai?i 

a^)WfT35i-700006 
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^Saw aw 


1»» 
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Bti|‘ s 

CT. 1983 



c*r 5 il—sri ^tft? 


«f^ W3 =?«n sw »iicv ins*! ^ 3wW<r5'STPJ ^isi 
*im I ii^ swa f*8T w ’pnwv ^F^ia £««:▼ 
jwi vaia «Ri, ^la wjti ▼f's’W *n^ ansi 

e a^ta snsn to ^'la ’iwrtw aiaan 'sq^ 
♦nroa «n5ia-W«r « '5q«iTO as^n ^caficsR I toa 
Sc**?*!! ffiT, aia*l TO 5 ta 

5OT1 aaa^'WiOT anTa am, ♦i^,*fa<iaa,<pi!?25i5 vuv 
£a*fta cBTC^a to faiTaa i aqpaa ^nsnsi®} 
Jil? a^am a'rtfat aFat^, ca'fta aqa^ia ^acaa 
aiaai « toucv rfasTfif vac® ai^iai to i 
wcaa aifaTO a-aa^ acvi ecaa vaiiRJ i ®c^ acai 
aaf«wia acai m] avi»i 5c® ♦nc?;, ®i^ cvHcai 
aafavTcv vai awi af via asia vai toh tama fasna 
a? ®c=^ agfa i 5Hi 5C® »n?i»i ac^a to rhi ?mia 
m »naiacaa taaia vto sr aiai c®v «fvTva i 
fa»fca aqa aaa vagia to *ip 9. aaa cvr faviai 
♦na ai ac^a vaianft ac? c®v« 
fvfvaanitafa ^ca caa ai, cawa « vavciJa tags 
aa afs® i 

faanaTOncv, taroaacaw «a5ica^tenav 
vicafavi canaia va vic^ jacv vpiv faro cm 
Rv (flCTOi vm ana m aRFSS «t«qfia 
ai^iaiavcv qc? aac® toi ai i ancsra a»iica, ®c# 
cataican, >roi !v v ^jaiaapa ccv, Wva, «ii- 
taaw aj <pqTO i aci «Jit®a-aw !®ia 

maw vrai •fw? *n, CTO taaiacaa m f^v^, >%, 


®ifav, *n*fa vcsr ^fa® gc®? mi fv? viaai v®^ 
iflfTO tflcafa aaq^fla vwh®i ^ afaca fa^aicaa 
m’l’ipa viffica ? anaaT®ia a® "ito tos aiv^ica 
Jj^vacaTO faaicvicv favncmi ^piai« aaaicv cafa 
^iR ^ifaaicaa cvia caiasra "afavacv at® vide® m^iai 
vaca aaro faf^, rw vai fsfvaRcaa 5 -i^ic®a v^sitc® 
caTa 'sanfav rri ac®a *n«ia amR vi^. cric?? emc? 
cwif®fa fa*f«itc« cafa £^i®i amtfstaaev faacR ®ifvca 
• 5 ® acaa vac® i ^ va'aia Riaiaa siqa (cacaa 
WRJfflWa 'sRa) aicaa vica cvir ^caia-jjfaai 
RTO c<^kia Ri, aiai vigfRv faancRa vvna »a»f caev 
aff®®, ai»f(R®i*!Tc®a afina a^ to® aat^ ai5i« gsito 
• pj'aB, ®iai ®i^ ^iiw® 5ia w faaica ac^avaapiRcv 
TORR vea, casiR aana aam caic® ®trc® ®irc® 
fa^fafav siirj^ri to lavaR mec® sia rircr ®iRsnR 
vvffi 5 cSicv aca i mai ♦if^Est jfaai rrr 
aaqifta rr® fwiacv ^ faroa 

aiaia fataicaa Rafaev jq® to ®aR viRai 
fawcRa R1R1RI fvvi, acam « viawa «fRRiaiac«ia 
TOC^^tca fac® WR aiiav ca*ita iic«f vai^^v 
ctnsnR Wim 1 TO! TOia TOia aqa vww a®ifa® 
50® Ra Vl«flca^^t aqcaa vio? i ^ Ra ■ii®ia tRai|*i 
fR*!*®? avpa af®taR sncR, toi, vto v® a6c? ®ia 
•ifBRWR cv aica 1 asila caana Ra VRiia, vfama^ 
aaffi to aai *109 R®aa aqwa cro i 

arilRia cRana, ®iavRiwa ^camia, rito 
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«PT« 

cww, csiBiw, m cww fm to 

‘TfWTO toI toi« ctopj, *n TOT crow aropi, 
^nc*i, fn®i ’row cmt 

CT^WW^I 'SW»nPl »pifct?« P^Fl o4^, TO'? <11 
wfro 'tus 4ww »!i»i «nq. tow wffis c*itoi, ijpf 
*(jEW ew (?n fjwsj *1® «i® C8IICTO TO «cTtevrt 
«a^? 5ifl»(iCT?i 'TO^ra «wa <Mm «?Ni^ ) 

vwi. TO. »<1ITO ’IJTO ^TOW e wfTOI TfCi 

iisnfew *n«ri^ tow cw? iiw? ®ifTO « Jnjsfft® 
m ^w TO I ♦IteJfs WTO CTO m *w 
TOTO ^ =f? *TOi ‘ CTO? '?c5?i 5I1W 

TO «TO onws fe^*tW8 <3 TO STO TOsn TOITO 
TOBTTO 'f'51 W13lf*§ f»r£5 CTOnS KBf TOW CTO^ « 


Nto. [36toM, 55»iw 

♦1^ «IRflr TOlfwV 5nWc?ll iwwi IfW 

m TO I 

5^S*npi Ww froro toto 55 »*{! mm cmm 
«p#w. TOsi, «i^4hwi 5a tsTOii 354? 

TOICT TOn55 sn^ csn?5lF« 5fiTc@ aspit i >3« 
t^fsi® ^ 5tTO 5WW*5 5R5 

? TOW TOTO TOJi*? afro's*! 
TO?i, sngOTf TOt^fror gfa fnpi iiiTO f-6an 
TOl TO5 TO I f5?«f *j»wfte® 51^5 5TO PTOSIS 
Rw Bits c'^ftro® 5its? ®TO wTORff® « froaicro 
5si!« csi»n^ TOnwfl pus wwIs awi m\ 
TO fv ? ' 

['afsTO 5W1W TOi’BfS cTOini a1®cro5? 1 1 


^TfSR s c^tf%c^ f^r*?lOT 

S® 23w 516 C’nTroifi 3tvt55 JUTOWI SRtWIW 3S<fW'‘0 5C5W ‘TOTR’ I TOETTOI 55Wl*l C5W 

a 5 cropt«i 5 ^ 5 WIP 1 I 5 C 5 I (flfga <«TO«it 5 assii vai ?caw C 5 csc'f »i^if«( 5 f sww tocs 
at«pft C 5 CV ®ra § 85^1 J-BW fvailtsidRI I 

55IVTW5 Sfl^ SPInWaTfi f5t«l5 ^RTOWI TO 5I1BTI3I5 «f*II TO? 5I5«5m*nS «I*I1 I TOf§ f fi <3 

^ITO i®f!55 'Q»iH Riit*!® ^tso? 80 cwf<fsiditaa« Bifa’B aiiRfaT"!'^ an S5a i sis^ swi 

ataw aic? T®5 ftpia'® nfaaf enwa «iT® totow « afrosH-fsiait^a torp i *wf6 ?cBg TOffi cSlac'^ia i 
inffi a?5^ 5C5W ffffsaia cTOf®aRP(froJi TOwac®$faw i aiffia ’eeisi 400 fa'caifaSitaa aiwwif? i 
®ia aaw toto nw 800 fafafaSis i 

'Tvaw ■’jfsafa 5iaf»TC5r iatois ^ca TOit® ‘®iwR'-tiia tow aits aiss'&i i ®ri iawfsa e aifasaf aiaRp^Rw 
siwi TOR ii’Bfg TOadwoita^ cSfawm « •avaw im-Bi i hi^toi ana TO5 i af® f^o\ 

fafTOCsa ®Tai 5"»it«^ TO? af® wfisial taro cTOwia « anjTOtaa aiac^a *asR cro^w TO-ai^itaae afav 
TOW »i*at4 ®8n ai® aai sea lEta i facaroiai ats ataa, ®nna Safa®a—caaiaaia 10 a'p csw 
foslta sitai—cTOdPi afiaiR ofaai aronas c^fataitaa toiIto aai aita i TO?fiiTOaita$ 

cSfawitaa waif® a§® ^faia aiw top?! fataawai cWfrafacasi i 

crofatad fawpftwa a^ftawirt a5caac*ia aais froa at^ '^aaifaa ®iai5r8a i ®Tais!®taa awi aiw 

5» wi Rsw-TOTitaa TO? aispna sn® ii'pfS sjkifaai i aiajTOffi afsaia*^ cafee ow-aW 

W^atro ^?5i I 

aawiwa SRstf^fafS TOs fes^ewia aw •5ifa®-acBw to® ww ®ia ijaa w j-a^p 
' fataifjidia i ®ai ataw ^ a^afasaia fafSi tois tor to®' 'jfrota fafaas-aacaa a^ca i «*l 
faf®as-aaa ®«n-»i?snaaf ai»iT!®a aiw aiiai® aSit® aioi' ata ^ iii>afa cdfawia fafaas-aataa 
atm TOW aw cars »i?ca i 

aaiw-stroroa n*-aN £anf®fawitw cTOB aw aw aww I ^faa cata TOjiwicaitaS cwTf®faew 
caca TOi*afw canfafaaiwa iafa^ tor • aa cat® aca asR ai saps aai ataws ai TOiaii?! 

^f®awi aiass® aaa c 5 w aitai fen® i aistw TOi-afa cSfawKa af®-f% TOHitaa irow aai w? i ®ia 
^roi- ^Ta^i acai to^« aai cat® aica to ^ wa®i ca cafl ^aw aw ®ai a^ aw® aiw '•a? ifffiw 
facaaa aac® aiw i « 








1922 «C¥ 1925^»^(C^5>TO<n*fi'S*K®5 «ra^a$8lc® 

WCV «■! tvs 55 I 

sii^fsiv 5wiOT«i Mv^^ra ^^fati (^rastavi e 
^?e(« «cv av?f»i® ) <^k 5^ cah Sw^ ' '®5 
f^W5 t*^C5 'fl CVICT 'SllC^nWl 5C5tS[ 

^ 55 *^1 I Vicai^ «IPilOT5 C5OT5 tstv^^ttVS 

aitifVI^*!^ HCWI 5|VtC^ CVIWI ^ 5Wl 

j^i I *n®5ic®a aiwif^^sv srbi ( vx.m «w«!a sits* 
5ra*na S*i5 atsti®) 'sil «5«nwf 
«n5*ii I ‘fla? 5ifiv ®95pft «^]6a*i5wt 

(behaviourist) cwtls i 

‘^<5®tc®5 ac6^i5 mfli c^cv^ ^cai’ttvrncv 
f®lgv V5515 ®^i 55!f59j I vspftefwa taw^r « 
4J}5^GIT5l “I^V5 f.ftai'fl ei5515Ta « vspit 

t^wwa «i®iC5 ^wiraiita at® aisn^t^v «it55^-«f5}i5T5 
tii5JiC^5 CS’^I Vt55[ « tvs^l Bit®'® vast I 

S^R3®i C5 “iiattav aicua »5v >(5Ft5 bt^j, 5ia 

5iat®t® 5hsw—V«II 5CBl^ W^I*fl5 ®|biC5??I5 

ai^cvwa I SIBl**! ®Ii^E*RI '^t«5lt55wt®t®v Sl®51«f 
9iai Bqart*!® 5C5 ta’ata'Oi® ^t6«i fetv^^iv 5®®5^CPr 
5H»ltJlV®R ® SlPnC5EM5 5?5Wt®t3V 51MII £5515 45^1 
vca^t I ^saiE’Sa c^Piefitst^i 5i*i rvwVrsta ’I’^it# 

fivavRft ctI *i5«v[« 4V8?fl atsatwiBft 5lt«) 5£J5- 
«l?lC5 ®I^kt5fn, ca$t5^JJ, Biwttvv « 55>««5®1 
wcv s[5 VC5 Saa afetts v?na cs^i 

I <fl5 asawt 5151 »i®cv5 £«K*« t>rcv 

5ll5ia*l t5t®531ltwi5 ’ICT tsitBl® 55 Mv^Jiv 

wHsiJt ® 1*1 tstv^Jiv cvia^nv® 351515*1 tstv^Jii 
taTjia t^wpi®!? ® tasia-tata ®i»[5i^ jtow caic^ta 
ca«i1t5®itw C5<i vtaJt I tstvwai 551^% 5iFwia«ii 

^5 5C5 ®K51V*(ltsi «t«K5 («BW 5Cd, tv^l 5twt®t5V 


siCi»tf5fJ15 nm fl a5K55 &fCJtI5 5CRIWE^5 

rf55t fiainta '■jirv araisitav 51551015 55515 I 
«!«(« qtacw t#aTv»nat®t®v cviwj 5 m*oi *3t« c*ici!3t 
511 855 ta^icfa 45®1 vtebi «iKst5via 

^fsa Bii«l5isiitflfv ♦ttia^ 5t§ Ji5^ *35CTi sjBijcaw e 
t55IC3l5 s^CBl BIWT® TO I 55tPKB Jjlt^tVPfS 5151 

tilM»Pl-t5C*15 vca t5t>&t55ren®t5 C5E55 Bjltavi 

W5I 515 ® I® *t55®’t«»itBi ai5 Ji^scia sirpa SWI 
t5®C5lt»l(?15 811^5 e t58I5 5te 51CV I 5511 
5115155 t5tV551V5! <«1 TO tJlfeC5lt>Pl tstOl ^5 »flV6l 
siwn 51510811 ill I tv^ 5155 C5CV caiiita Biit5vi 
5^15 «Ri tstvwwi cai«l SailC^fa i5t>5<l e 
t5t5 t681 V5C5 «nC5R I <5^ 5ffiC5 ^WtatC^S 5P1 
<«5R 55RV 8055 ^55 55 515 ast®!® 5^511 ® 

5*(R C«v ai®ai C5B1 R1 1 VEST (flvt^tv 5lt*?V 5S5Wl 
5 nR 5 ia*n, Bwatrcv Wwa^t^v Bit 5 siERif 55 n—• 
515^5515 « iFEa®515 55*1 ®5®I8ftR fc®Tt55E55 «n?»6 
VE5I 5CRK51®t5iTE55 ®5VlBflR SRW^ Vlksn5 5E5I 
tR&5lt51C>15 tatra ® 5581® t6?81515l tff51V81iE*ia 5f- 
5i5ia5t 511511 s^ESf ai'oai vftR 5C5 aE? I 'fiiai '55H1- 
tiiaHit«t«v a® ata®na ve5 5FC5i^ 5 f5«wi5ia at® 
55C«f5 5E5 aE®R 1 amit^v ^ 5551 «5*ft5E5iE5a 

'555*1 tR*(E5 tvs 5t5lV ^snutaesplt, 5l*{fRV « BI«fj|tt®a 
518 E55R sn^551E55 515151 Biata51^ RER vaCBlR, PaRtR 
tstv^RV « siR8lt®V51 RlRtRV 5*5f5C515 « 5ERlt55ilC55 
V15*1 BI^IVIR V5E® RER5 a^E5 Big,at5>6 5EBiR I 
5cri5siHv5i 5it8a® tR^caitRCRs c^EB^ spcas'is 
avt® ® ®c?5 Biiaa 5155 arai^ C5C5 aivcBfJi in, aiRit^v 
e ca*ft5E*f5 cvca® ffcs^a a®t«E® t5Ea5*i >55 vaceiti i 
siER5 C5Ea5 t558t51® WR 51®E® BHaa, tv^ afltvWf 
t555a® ®E5i5 ataRia t^aa 5i®8i m 1 caitoEs® aitaaia • 
5C9f Jwiv c5iaiww 515^ Ri vivia at*5sit t5®r%i 


• »rt»R« 13a/lA5. f55t5 55f\ VNV1»l-4 
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ni«5rc«s ncwivfff® « ®«(iifirs 3 ct 

?rai OTceiq I «<i?r ^Fc®! sroiP5?t q q^ i nf^tw 

‘depth psychology-5 aw sifesn (Popov & 
Rokhten, Psychopathology & Psychiatry; 
Mosow, p. 5) I ClptVWOI 

f5C*W *Pfft 5^1 ai«515 fsfWJI iMvPSi « 

5I55J5T ?[5ra trt'l ’fHsIt fef«prW5l f«TV 

(®i55TW5il tflv f?[C“i5 ^ ) ig3[« aarow 
f«rv c«iE^ ‘aiiflwiifSv’ 5c?r aipOTsi i sifs^tv 
«w^5 5c®T ^VT5 !ti ’TOio sifaws feaa a®i5 
<3^ ac«m ’»Ri avwrarw 55515 ^ tot 

f»?OT»f I ‘ditffffr8Tilt€?Ri', 'siiiY^foca^^’ t®nf*r wpi 
9[5i5 ®K*iv •I'Srotisi • aai5^®f5¥, 

®«ii sifa®i?a^ 5iR®5 - afsfia 5ft5ci*t « 4 ri >i55fiihfi 
eiiT5C5d?itoB a*ip Sas ai^rfsi’F *Rl^w-fsRflflfi sifeiw 
asiiei « SJWIBIE5RI. f5C«!5 ’fW 

^ ®iiC5 sifaw5 (functional 

disorder) 1 fstSc5rf>iJi ^5 f 5 ««i 

OTW ?[«wi5 «i5w«*n I 

1931 ’fihpffl 3 CTc*^« 51^ m 
FicwCT ai®sf® 5c®f*?. ‘hrSBuf®!®} Sasea in^afwnj 
avi5^ 5515 *Fc®i S'!® I —ai*llf6a ap^F i«^ta5f *i«r 
^5 WBI1C511 51 *ffS8f «IS15I fRC?!^!naf9ai 5115® 

( C5*I5[ f5aTO 51 5315 ®r®15—CSiav ), f»P5| 5<pi StSWSll 

e f5tg®»iiafiF5i-Jiwr®-®1a (snsif^iv 5*??5t3i5 )- 
®'»R 55 1 ' i£it isia^w ai% 

« f 5 Ki^ 5 i 5 $ afsaiat 51 f5f®a >i5cir g[^®i 

5$« vcei f5'^t55|I C55I f«fW «1EV I ai*flf$5 sifsCW 
a 5i5J?»il9i®T5 ®Ri®ww Saa fJiSwifjR S^ai^si 
« HKa« %*|jai f?!^S5a>f I ^51 C91W awlIkT 

(castrated) a^ai 5 c?r« a«Pi f5C5r ai*fhi 
fjiSwiYaiJi C5«n f«rc® aiw 1 

4^515 fiR®c?ii}>i>i jjWa aaHIS srais 'bipii 515 ^ 1 
®is 'sirc’i 55 5i\i??ca aT®5ic®5 a'Sw'hi asFfe 

5rm 5ai 5s^is I 515 aiSiv a'Spnpi asrt® 
(conditioned reflex) ’F5nf$s afsls® 5ii5fc®re, 
snaraSi jiks e»i5t® aiPR 1 
awiBcsis 5ESF (jjqi® afsfs® awi 

5OT wais Si m aT<35is »iC9f acsr) simi ac?i 

f^CSS 5151S ai'SaiS acsf JICT *lhr 5T®5r5T^f 
SlWCfll 5Ht ®t5 JTOOIS JlPf} CffS, Jfufgji 
sjYs SISC51 ar®BT®T’5 ahr®i5i5 arn 

(unconditioned stimulus), awi 


^^*■*1 ( 36«i 5<i. 5a Wh 

Birni fapw*! a'Stfla asis^ (unconditioned 
reflex) 1 m awf®5 m ai^ at^ <ii^ alafla 

aeisli asjTf® I w[ijs^ WNpw 9iCT CTf W1PH 

ftfanw Mav (ewipn. anew oiaipn, 'am 
5 T$ «5mmi 51 sia wew t®iTfif) sja ■rtuftst 
♦wPTi ao? ads I Sanw *riHw a'inflsi 

«iBi ®i5 9W aiai asSnflR asis^i 

"r®«?N asTsIf fssai^ ««5^ mat 5511 51105 . aapjpi 
aiew I ens a#fl5 asRsS aisfis fspw 
atsi 5 ^ 5wiPn5 5^5 awra afsaia 5 f*ic® asic® 
‘«v5m “paw c<riiw c’Ytw sis 1 sk ams alS^N 
( 5151 ) f5CS 5<1 5iaiPll 5S, ’*15 5m 5sms 
swi asSrtts asw'SfS m asis'S 

aansis fvf ^ as C 5 ca$ aft® 5 t® aicv i as 
fa^MYan^ ■rinfla asists^s aaW i cKmiaJils asis'S 
c®OT ap?, s’ja acflwpift asisli ao? edi i >55 
®^aa as, a^a a#fla asissSc’® carw V 5 s <3 a^®s 
asns^ aog 'adt 1 fa^sifacas Saaaev aiasi sac® aifs 
asTSsS (faulty reflex) 1 ii| 5 nc 5 W 5 s Yaksiftw 
a^h¥rf5f55f®ascaaftac55c5i5asiisc5 t tii, »a5s6i 
aai 5ai ss ft 1 ai®a® 5 ^ siaitais ssFca aiai ftsasaev 
( ^ Waai 51 seas aw awt'afa® ^apps treics) 
awrtasf « 5 if® ;flg gnu aiafav afwi sot siftft® 
▼cswa I «ii^«ic 5 aiafa 5 ®i« misws aaia Yaww 1 
saw caD«is aiHaas ^ai 5 aft 1 
1932 yHita 25 «iia>^ OTxaa^ncaca ina 
5 f®iB area® scaa, ‘aifftFispi^ Ya^sifppi 
aw asla^pfla 55 CSS ai^«as ' 6 i^a' 51 sqsfts Ssfac^ 
a'a*# ants 1 aisrai f®aft catfa’s ‘^i^aca’ fsft® 
^sc® aift * asa ®naiJnsfft, asa aas ajasiaa 
(fist 5 ^a 1 faScsiYaa ^>6 aaa <b fiifeas 
asa-sisawi^a ast s^acss acsi a?OT^ s^si sw >’ 
51551 iiii as d^as awt afsa ® 5 ^a®is ssfappn e 
®iB®*ii 5 im I sTja 2 ^ tfist ®isaTtii sans acasits 
5 iaJi«f asa fi^cas atsii 25 ^ as 1 ansraSsl a^- 

®Rii^ Sa^f I 

caB®i aiD^i siaiOTa tua^ pks 'flft fsa^t® 
wiataisjfl ^ ftcB I asca taws s-aswl 6Y^ 
sm a^ 5i®na casicai sEcai; aicaom ®isis 6fe 
a^Vi asis^ 5 ^ ®B] Bjai» la^pai as^ asa' las* 
f 5 s gfts aesa aaaii^a as 1 ow as fsjjs ®bot 5 
5 ^ sm-asistsSs ^as* fstats sisa® soti i ffs- 
jftCf ^ ^ gSW ^ ®IS as 955 cawiOTi 
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f^|R wicw "icvf 9jcsr »ic8f ^ OT«w arc® w^isti 
Jiww® ia5if®v c«>«RWwy <*1 *t9PWf 
TOT 8n«HannR^ “r^ af®safi^ ♦rir^ w«in f»fi« 
«jiC¥ « ®Bn <511^9 fsavTi ¥C9 <6^ SVWnr 

SCSI I f•nftwfN 559 if69 spn af^^«i9 
TOT 'al? M»IC9r »n?l 0T«9T9 »« w«i avi«i C*f«l I 
®icif9 'Bnsii lm*if9® TOH, ®i9] ^irsRai «ns!i9 fwcv 
^flfilCi tasr I tflV ^1(19 ®1W9 ^-»f9W^ ’ic? feJisi I 
»RfN>9r 919 919 *r!Wi SlsnC® W19C8IJHa9T ffSR 
■IC®9 snuia 9lflpC9 f9C»l9 I 5?9 aB9 51*f 

SI9I ^91® nnw 91 ; ®nil < 51 : 5^9 9C9 •t'SSl 1 99J &5lft 

9i9i-*i9T«r&®i cror c’lsi^, onc^ivw 6f6 »i9i9C'S9 sicsi'e 
019^ SjW TOn I 9lf®-5c?58Ria99 f59f$a 
f9W«Rl 91 <I1CV91C9 fs«P9f5I® TOIl 1 «rf®- 

91919 tflavra « sn9'9rt*i «0[ ’sca law i «if®-li9cis®9i- 

899 ( ?^ST ) 5f9fS9 Sc«8R19f* ’$311^ SCSI CUSI, 
C9 f9991® 9C9 9C»I ?9I5C® SnflSl 1 «a^IC9 “niflSFl^TO 
899 Istafsw’ 9'9099 C‘9B'5i [Pavlov, Condi¬ 
tioned Reflexes And Psychiatry, Ed Gantt, 
International Publishers, New York, 1941, 
(pp. 73-95) ] I ^5W!ii f5icOT9i ®1g 9t9i® 

IsikaibiJi ^W9 ^199 I S95rf®v >*1:^9 tot ^ 
9?an® on9i9'W 2nji^ ta9 V9c® to? ; 11 ®i$ 
99 C9| fe^99rC9r t®?iS ^C9 9^#^ Sf®91159f 

9WI-89I<ri 9C? to I f9»Rib5 aff919 »t9’«T9 
l9C9rf9®l « Jlt9C^ 5lf89C9^19 TO 9l\?C9 I 
^991899 ff9?69 f51C5l»91 afwi « ®Ril69 
'W®1 S19 C*rC9 “^919 C9riiiT9 PICT <fiC9« I 
siigC99 ®'t9C9 99C99 19^91® 

TO CTOI 85519 CIP19f ^ICfn 919 I 99 WV99PF9 
linitltes^ vflt 99C'f9 fa fe 9lf fe 99 |f®^5T fsif899i ®I1CS[ I 
snf»I 19 51CST OT91 'fl’V C919ft9 V91 9Sll5 ' 50 9aEC99 
aar msilTF !ipllCT9 819 ®19t®9 OT ®lf®8faf5® 
Wl'89SncS9 91BI9I®19 t*6t*inll^f8pd9 ’SI® 

TOC^R I 919 fC99f ICSII 4 i 9 g® 91119 SR®1 9tsiC® 
TOT «ii9t ®I9 TOT 5119 apl ’^fl®9 19 I 

’^'181 « 1II®9 C8“flC® ^19 9919 «R1 ®I1C1I9 9® 

a® 9W VIC® 819flCSt8 91 I <119^99 isi9 81C19 

^ fe89e9i»n f®c#i»R (dictation) fic® fit® 

Hhroi ( C»3C919 si®8f®9 BfiH ) ®K9 ^ awisflsi <81919 
’nsn^ifsi iwai (cw-n fttf9f®c®) c9f9C9 C9C® 9 sicbr i 
£%ii®acsiic®9 iic®9 #iij!i 8%Br ito 8fsi m 
^TOI Trow »9IC9 9819 «ncn^ t®l9 wcaic® 9C8 


8TOIR1 tew fTO -w 855C® Sim I 911® v9Br 
^1 1C911^ nf9C9 CTOCSR I C8!S®19 f9®l9 ff9fe9 
C9 99C99 OT91 tTO^Sf, to ®89Ti 819 Wll 

99W9 I !lto 919 81C9® 9C9 ei8SIR 189 ®C9 
( «<I91C9 ®89a91SI19 aansj muilfsiCS 5519 909! 

■ ®1W?I9 891^ S«9 TOtlSI, f®?9 <S1851IP19 

11® C9C9r C9n^ 81919 89! 5T®9lC® ft89'l ^9919 ®91 
®19ta!l I ai*l9®19 ®lfnOT 819feSR 91 1 

®89R ITjft ®aCBn®f59 8CT5 Jsgif®® 8C®9^ 

8lfsiST ) 898 8tll9 C89 81519 SCSI dlOatoRI 1 
f9C89 flPRl 8819! 891^1 <019 at®9®l 8f9C» t8:C89 
TO fsST I ?«fel 811 1C9 85CSI8 I 9?9 C>^1 

'5ECeilC9'9 5fa9Z9TC9 ^8819 8lhl9ri «H9C«1, SHIR 
f®f9 99C5®1®1 lt®il ®1TOI 19C®1 C§SIC5lts TOl 809 
iflSCSl f®fsi d!^89l|filC99 5lf91C8I C<K® CTOC®J1, 
ITOahn 8P18 8C^ 9lfl5C® fsci 818C®51 I 

5?tWC81C99 fsTCSVJTWsr® f!?«:8f9® 189 TO f®fjl 

®i9snsu iihic9 ^9 to tow t 

<9919 9R1 598 99P19 fjl$C9lf99 89l®19 891 
9®fl I 8C998 fs. f®. f985nH I («8fd gtofs® 

( filC8®89sft ) ff9C8 8C98fg C ® 1 9IC^ I ^88 gRITO 
80918 89CSR « ®19 88I8ST C99C® Sl^il I Ssft88- 
1CBII 80918 891 TOIl iT«^ e 5f98 ^1^099 §89 ( 
at®t891 8f9SlC9 9feT I fayg STO « 

faster® ®i9 a«r*fR 8C9 fi9 « 8« to #if®c9 85511 
RisiPia 81 50 §i 8 CR 861 a8if9®. snsn^ §*6 e c8ipi 
Oiemai, ®18 5C^ f9’8lf9® I <S19I®lf98 CS119I TOll 
1f9f^ I 89 f8f 8919'4 C®W 8590511. 08 

0810*11 §’’ft808 819 81591 fs® 81 I 5-81011 909 
988 «fl8 89T®lf98 89119 91819 89 9T®lf98 

1C5H r f8’g <89 89® lif 89 §0®®8I98f §1^8089 09 
081081 tfllfil 80918 8908^ f59f6 8^1 109 8590®! I 
5f9f^ 8911 TOffSr '=IC88$| fTOnCSFf891 091089 

' 81 l 6 ldf 88 ' (katatonec)-il9 9® l ai8108 f8§C9lf88 
JjW ICBII §C3®819sif §Hft»fC8?i Jni5if90819 ®8I I SHBlfa® 
af®91T18T8 f80Sflf81 9fdC9C5 I f808ef8iatff91 
§«B5lfOT 0808 SWwhw 8^ 0808 (90801 I 8?(1^8109 
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*58 m «l 36«*t srt, 5« «RW 


*nBTf*tv 5i*( wf «ig^®w 

a«Rkc«Fs mi i<KV siot ctsfw 

fecsariii o fs[c?W5iRi «inv w 5PJ 5fBia sifow 
cvifw, cf^ 5!N( JiCT c«TC9i 'Bntsn 

qw ?raf58T '1gi>f5j9ltic8iRi JirS«cni 

Silcna jpf f^pweiw »r»if^ i mfli 
iRSf i£i^ m f Jwiras « m»i 

JKPnsfw aissm ®nc«i ’Hfs j[«i afscws 
wTSsT®!, ^ffRl-fiiCSeRBr ^WK®f'Sl53j ^’•rtaC^ 
»if« sncT^hiB ^si 3i^«r Jifepw-e ©lasnsn 
5P5 ara I «U®af®^I® « OTIICTI?! «P«F« 

fiitonfJiJj ^ Wl «(KV I »j^-aif«ws! « aiftro 
lTOW*IWsfai?i 3iw« f^fec5if»m ^W?i ®ipw«(rt5j 
«nc5 I 

cnaci « f?i=vjinc5ia *i#W5 ♦« 

♦nt^ fJiScBtfsisi ^fida cpSi ’vai 5 a I maia 

aar^rS atai 5CBn 5f6 Wsh ^rca i 

<«▼?$« ♦« f»rai ara aia naia^ ^ 

▼cB a«ia<s^»n« awi ♦mrafa’r ^ vai 5c»n 
S’^av^psna atam-’jsBf f5if<f< ^i 5C»n 
5wta I cMPJr 5 ^ Miaffw acam 
’fCB t<iv$i aiaiaifcBfssi « >7^1 ’Jc? pswi 5t»n 1 
5>iftac^a >wa aaenw ai aiaiaif5^ af^ *n aw 
2!«-iia BfRWia ai Isi^-iaa siaa 5 ^ BRiw 

»isja f5a 'si^^ 5ca av?t5, caai c^jsi 1 awwai a?®ni7ia 
aif«w *5ig^ia viaa 1 ai^aa ca»na la^ 
aacaa 'spja®! ca»i f^i cms^ Pf^n aia 1 c^kv 
« ia’raB5c«fa aa, ®«5snaifsi^ aw vca iaTcai anaifjfv 
▼c»w ai taafafiiaot acaa ’aaia siaa [^c'paa'jp 
aiocaa Saa‘aiita^’ (ragging) aefa® «P5isNia 
acaia appaa ciajaf5® ’aiaa 5c® aica ], fawca miiTaKa 
aipi afacacaa awi a^ aa, f^i aww c»itv 
50J apg^ i 

aaa facaf caersia aat'wa siwicsa awi fsss^sn afeaia 
Saa cafa 5ia ap?^5a 1 faafsmw?r a?fNRa ScsaHi- 
afsaia Saa «;?®snBia sia 5caf5»T dia a^Na 
afaic^caa a<i*af®aB®ia ^aa caW wa aupi 1 

afeaa®! (mobility), ^csbr] « fea 

aifHfeaia «jf®faf ^?a ‘nat af®*ia®ia caaia ’ijwn 
«CTa a^a faScarfacaa apsst acRiiaiwIaaiia tf«5TPi 
fapaa a«rwa i 

awacai^ aiftca fe 4 ai;ar« wai cast *rqfaa fatenfaa 


5a faa^®aiil vi^wa ai f^an^ianw awrf, aiwtarr 
snafaat anai® ai faa^ «5 ®jb iflaaaiBia «^a 
ataa^cai anc’^ acak, aal-waRa aaiawa ^faa 
wn BRi caa ca, afsca 6i|a aa aaa caicaa Saa^ 
aj Srlcaa acsr a*afar® s^o 5c« aica 1 

aalaas^sTV k^caifaa 'aiac® faca ai®*i« 
spncaKaa aipiv ®«narfa® acawa (SaacMa afBwIt 
anan ^*c« cacara« emsjfav e <sf$a awfav fW* 
akai ca «ia*Ba afswa facaa facaa apwi, c^aiwa 
tcBefai-ktswai « af®aa®ia’‘c5acaa-iia aCT attar^—■ 
a® ffcaa feaa a?fla'i-ka’t^ caca^ «nfa^® 5wi i 
aiafaai a^ « apncaiala 'siw’p 'taiarfa® jt^ai 'snsaa 
« atana ca afscaa kEi « ^aacaa afa^kaTsIk 
afaa^ « afacacaa asia a^i® - awc'Sa aa^anarai 
at^sfk 'swia ai5icai ca5 aia«ii aaifaa 5i:ar} 1 

aabwil:^ ffa ^ uqxpcaca Salac»pa a®ica ^iata 
ao? I ensf® caca^ da^ia ^aafe 5aia aaa 
ffsnaca f®a?$ facaa ac^a Scaia acS j f®a ac^ 
afecaa a^ f®j^ aacaa cafa^iak® 5ca caai faca aKa^ i 
‘aaa ac^a aia aa®i a^ (phase of equalisation), 
at^ « aaa ^a«r v«ar| aatcaa ai?i wiaia« 
afecasa aiaiaa kaa ^qaial ^a'laca'a aka ®ia®csna 
acsf afspsa ai^i ai akfffai si'afa^® 1 Safaar a® 
c^raicai 5ca aF?i ®a cafa 5ca t >21 iRa, ^usaima 
Salac-if afa % c^ifij anai ac^?, fasnai ^’5ftac>5 
a?ca aa c^i, ^kaiBia fk c^iyi' ai®ifaaF 
faacaa aif®@a ac6 fasifasicaa nm aca 1 % « 
a'Bia sncia Maa^ iBaf^ sucaa akkai a6i?r--5ac®i 
(WCB^ aa c^j^ anati afca 1 eiai® ^a’sia a® ^aa 
« akfiaia ^qai® f^ar aica^ ai 1 ff®fa ac^a jiw 
caoai 5cac5 afacapif (paradoxical phase) a^ 1 
at?^ facBSfai (inhibition-fcsia sr^si ) aaa at^a 
cacRF ancai cafa 5kca ac?, fasifa® 55« caai aica 
ca, 5ac®i f®faaaiaia da^ac’f laa^ c'^idie ®iiai a^gn 
ai; faf^ 5k*nBia Wacv ^15 c#i^i ai?c« 'wa *415 
aiBW^^ac^ ensiia afaaia cap? #i?icb 5 a'sia c^iSia 1 
aaceiat «fiRi ms acaif5® eja^ia acai5ca*a ^5 fat<fa 
csiaicw ^ac’Fa anw »fc 8 i ai®ac®a ac® acaif5« 
mm afscsa <siaBi aabrola afacaiaf ai paradoxical 
phase-ifia ^ ^epfts i acaif5® ^la^ mfav saB 
«ia«, «na gw facsapwaais cai$i afawc^p wm aca 1 
aaa*^ ?®k ac4 mai «i?® are ac$, cakaal ^av 
W»ai5v 5« «iw »nan ffuawBiift () ^^«flav 
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TOl «ci SI*^ ^ WriNSS ITO »w 
»n»n ’f^Bf CT ♦rh^ •ncp 'sw ac!nc<i arw 

f5W*w«i 55 Bi, fp '«rw»nc3fl\cv «rfvwe ctw sn» 
9II5W 55D8I C^nPTl «*Rl»n55t CT*R i’ljlfev 

■!¥, ( 5 Bf SCTTCfl wa® 5 ? «W 5 W »TOlfs!*»l?R 

5« 5C5 £5®) aC5W ^RIW BfUSn ♦{'?C® ^IC’i « 
i?w «iT®fT5nii«ft (ultraparadoxical 

phase) I 

^ e|55}Jfl f®jrfd ^5^5 »fri5 

’CT »ICTi? aT*ft 5fsiC5 ♦!£!? I ®r5? ( fs?4c3T^Sv ) <5PTO5 
«-C«FTCT ni tSV »1«T5 «I5f«f ^ 5C® *fK5 i 
^ f®s?f55 «i^!3'5 <3 C5j^ cqinst 
*5fr5i1w fjsT^ffiTcng M®:® siwiruciri 
5JT5II, fsiOTM I f®S[?$ ®nt55m ?RSr £^| 

PUT ’ >R8T afsWRf STW S^IW 

f»rf'<i® C5 cvTCSd fsrtswwsiTI 5*wl CT«in Wc® 
■TOf (115? <511515 fRQSSRWat 31% S’fJJC^f'Q fe®#;?? 
spirpn c*it® rrai I sn^c55 f^Wfssi C5ica5 
£*rf5C5 5ffn K^r« a^iJi® s^aTscw 5tw« ;nL5f 
ao W>%5i C5i% “iratfs^f « awfJTv Swjfti awi 
5a®i *if95 «nf5<vj a a^rw caw sntv i (f^p, 

ii$i <3 c’T'<n caw (fl| c 9 ia (fl 5 ? ^RiFii < 5 icjrv aiqfjfv c?ia^ 
Jiaer-afea! ai*ft5 acaie ca'ai ara i 

a?fN-fJ19Hl5 5W SiWl CaSl C5 af®, <515^« 
af®a5®’-af2W5 5i% C5*C^I dl^tfgg 

%CT5 ?r;5t 3155i-|^ 515 aials^ api5 csia 5C® aw i 
(a5a5 ®iiC5i 'siPioif <3 jppr 5iiai5 ^^fcg ai®5i<5 « 

1)15 ac55*ii pmiJf i 'swc^i'R (obsession— 

< 515 ^ ) ’i*af<p® a 5 ^flR-fii 5 >pi 5 ^ wi casr C 5 
^ effSei awfji^F csiats afsws bfg C5si5 Mb® '5i5«8w 
'SR^ 51 WSFH 515, ®ll ?»rC5 551^51 51551 

^ ^ 515 511 (a-5i"ac?^ f5a5 ®nwii55i (flaiw 

5S5I15 I 

ffC55 Sa5 a5Hi-t55Hi5- ?pcsr faSwif^CTs 
31%^ Ctlfaf® 5C5fl 5f®i, f^ig ^55 Sas 

a?rtf^® m 51^1:55 f.^£B f^fapw acals, (svai ^55« 
anssT® 5P1 VC55 ?5 I ®sn 55 ai% <3 sn5iC55 
511^ ^aa® aHvi ai®ei®$ aaa ^asif® vc551 
anfcarw ^ai 5C5 csca fgstficar f®fii 51^5 5piii5ia 


fBW aC55*B SWIBI ®15 TOB a??? «ci! ai®»!% 
*ipnc5iaf5*ra5 f«T« I 

caa ma mm «»f® arwca si^ai w 

JaMi Bnt5*w5 «R8T 5C5if55H, swifaBii (linguistics), 
swic5taf55H, ijfa^ii, asneifafii Pi^i5fa«^ 

srarts (Bife JKWta 5-515 aai aw wara 1 sn^pw 
afecB f55^E!i5 ca55ica acRv w 5Bca5 afsaiftR 
(mutation) wot (ii5tf6 5 ^ seas aspirea aefe? 1 
5(6 Bi*ft an? tfews 5151 C 5 5i^c55 ^ac®a acf ca^PR 
wca « facBOT ahic5ca5 aw aifaia 5iw 1 55-5Fia « 
BllffSI 51^5 355 facw (flt 355 aiTOTf®W 205 Sa5 
f5'S5%l I aca caiBI 555 l:i$l. 5lf®515i 5J5515 « 
«OTC^ ?ii®5i5 ^iifa <3 515^105 wc®! 5ia5a«?rfw 
awara-nfaw ©laf^dascaa acana «ia?55rt ^<55? 
a^iCT wspsaftji? mm aa, aw ^'tei acaa 
5151151 gi a fa fa sa »5C® caw 1 55 a an? 'oci 3«n%« 
wai «i5i I fjioBa aif«B5i aiaacw bhic® ^ s[5i5 
WOT 5iff5 ai5 <3 5^5(5 ffcsnaf® 56 c® aicw 1 aw 
5155 feat® caca J 15 ? <515 « afl®®®! f5f555 aiwi 
5naa e >is[b 5W «c^ • S^awa, aaa « apwai Bwiaw 
gcaa t55Tca ®i5ia 'safaa'bi 1 wai fac® « 5«Tt® 
caaia 5^(?i$ aaiBa® 51^5 awa 55 catw affaOTl 
sent® 5C5W <55? 3 fT®a f5gsi«j?a5i «i5i55 ww 
3?f®OT ataaf®® ^ac® fawc? 1 ®i5ia a?H^aa 
«fa^^wacaa 51 ^ 515 ? owt5 afsa aitaaist aww 1 
faHaia'hr f55iSpig ^ot 5i555fs® arai^®, 5Ff- 
8wa—ai®ffiOT5 ®i5i5 f5®l5 awwf®® swa 
^«C55 wc^i 5155 ai^ cacw ^aa®®iw <5 ictwkw *jaw 
3 »if®c® ahia® 5 caw 1 ^s^iaf®, afawa 

afsai^si « «iiwiii 35 C 5 a ^ 5 ®if 5 fa^ Bi^sa iB 55 ^ 
<oicawi?ca afaaifB® « afaaf®'® <55? <5^ afawfei 
af55i#5 a®!®Ri « asnwa sita 5c$ aiwOT® 'gaa®«iw 
snijara ®ri swf® cacw ai®ii « Safapfea aifawial 

WWW I ar55|®^5 515^5511 Bit*?® 51^p5Prf®h5W, ^1555- 
5 ipf 5 (behaviourism) 5 ® 5 i?iWB^ 5 i 5 f®f^ 55 i 

•Hi 3 aw < 5 ® wai 5155 iOT« 65 ic®i: twii cwmiR, 
5 lfw 355 5 lf®af 5 f 6 ® SWlt 55 W 5 OTai 5 ^® areSTSOT 

«5i5aa 8S^ <8n65a5i5'tw5 care'p wai 5ww, ®i^ 
fBiat® i?OTi I 



iwa « 

[ f^wl «n^a »«fw6c^ nraw ] 


t^^'® ^flR 

iWB Ort^S ffSif^HT*! fjo fJ 1 «nsitS 1 CT f^« fji’fTW 
®TW IM® ?IISR 5tSfl ?WCB5 ?>PTO I 

^3 SI'S? jjpmi*! *rtTnia si’^BTifan:® 

5i®n4t 3i^»nw:!i T5?5rsiw ^rats® ?c»r :wi 

®’»R 5JiPn!jJiM I c^Fc®?! ism 10*''C ®m- 

SJTBW ®'«R f?f5I?lTCJR[ CKS 'eiat fsiSfgsgi>i Itfi® 55 I 
26 caidi^ <3 30 fSCT C5ltc?1I f^S%S?IT>! i®f5 
^'QSl ETlWI*fHC^ “ifsc’P' 

*lf5 C9W SK^fe® ?C® OT 5(1 I cen^'ia f5(^^5P( 

i®Tg 5«?m( as stwisr:^ fsiswfg® ?ri ?ira i. 

5(FCS( ®I9 SJ^T’F^Ts slfC^IR t 

1838 fipsTav «cjigr 61 fjujift 

5?vtB9 c«c^ 11 cnwiv ara f^«(*®'5TM 

!(iac® ’(Sjsf ?5( I 61 fji^pfl ^^B CSE^F 
si’KBa ^5 snac® cac^fST ei^ ^br ca. sia ca^i 

acaw e 50 aacapi®!^ 

»avaw ?»««(?(i ®ct fv Jii^aicJia era c^r 
a? «irfroia fi?a>ga^ ksi sn^sTcxa 

« 5 ^i^ 5 (ar afflp’Twa ^ 5 ( 3 («? cappi^^ jwbb 

caana « ®ia caianfa® «if® cacar catawa 5!W?5a 
oD^ 5^S 5mBa^ evR aiijai asft ams i 

1862 '5(T®i«R arena ^ <Sia ^alca 

jn^aicaa asftStcv anTaaua arcaa-^cararta affai 
aa, Jnlaicaa w 51 ^ 'sitaa taar®n( 'S^sn to 
<sit Jiaa Sirius B Jnca ‘'itaTs® 1 

<sm Sirius A snta “^fafe® ( anacai uoai 
®ia],( 1895 'f&icar «?? snfgsi cj^ aiw* caia^i^sf- 
uqa 51563 ai^!T B ^IvpiTaiffi enfawia a^cR 1 

1915 ^5tof ■eaisrSia f^i®^ apsTSR x^am B-a 
a«fWl tacaR*i vta nm ^eax ca xitaw B-taa ^ 
®m*nBi f^i va xa aia 8000'’C 1 xi^aix A « 
^rta *j4®i*faiBi aawca 10000'’C « 6000°C 1 ^jsri- 
^^©ica 'fl® ca*fl sT^araia xitaix B vo® cigafer 
c^?j ? tfl SCTa 5c® ♦fita'Pt. ®ia *fc4a ana®^ 
xfcnx A-a 'jsRia ’fsi—®i»fsnBfa tow aia 1/2800 1 


®i5OT5n^aR A cacaf B-a anx 53 anwa »*a®w 
5c« ana ara 47000 fv.fa. i '«a*3»i ^nirex 
c®i wx a? Rxja ai ^feaxicxa x*ir i a 9 ®t 5ii^ 
B-iiia anx «ia1a ^ ara 1 <i4 anfawa «tv «Ri euw 
ca 5JC5a caR tatoa w$i cx^ «!«i5 atw a® «rai®p(a 
xa m” xflFB x^Bttftacxa ait^aifaw exa ■'oiaaB 



( 

ca® ai*R-Tx ^) ®r»fsnBTa ac«r4 aaa <«xa xf a 1 
coixT^w B <3 ®i5 ca^la xx® 1 

xi^aix A « B ®ia?, aw x*nx ®a to ««ai 
ipija®^ ^ar ®flcafcwa siato anaiR ▼ca 1 «a^ «acv« 
cxcar wRi ciK? ca A x^caa ®a B-a aw 2*5 ^a 1 
xi^aix B-a ®a airencaa ^ aw xaR-®ift 
awiawa ca ®w «na®x ®a aca*fi caW^» 
^ xT^aix B-a axa 4npia aw 35000 ana / exfa* 1 
^ axa *TMt c^esra a^a ax» cacw 3000 ^a 0 
^anwa a?a axa cacw aw 350 ^a ca»lt 1 


• aw xa fa^ata IVfax, ▼ftxmi -9 
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w. 1983 ] 

«ir»pnm « 

1915 5*^ <sn^!i»frte5ia wni*! wncnf^’^^iw 
aviWa 5ief wginrfl w'«n am bucbth fense 

fvf a®pi \ 'ancwra pjn^a ^g« «]ihi, 
fjjr^ ^ 5»r'«RG I fnW «f'8CTt<l ^«ri^ BOT I 

ancafflfv <31^ si?r^ opifeRS frc® 

<3 <3ra “flw'e vsnps *11(311 

1919, 29 csi-?j Ji^am :5<astcfl5 ’Wi 'ortiFw 
5*1^5 fa’rr^'a c<Ka, sc^tas 
'sm ’VH a^w^«i vai i 'sncai *ifif 

^rt?r T*rc^ 3 TC?i anw ^ ^ 

»o caw sic^ 5W I ?-ina ais ^ w <s!iaTc«T?r 
f«ri3it Q5T5 si'PB^fsrs ®a« cai^t 

a®i^ fsisra =aiC5 ®*R sw^i^laa *p(?!W 

Vfji ccai t caai cm a(?WR‘^fBT ^^5 s^rac^ 
5icr aw ca(s '5(sfR aiprfl 'snwii 3jc<5 te? •aw 
aw iJicaw i 

®PEWT «(TCaTai’(F c«Knr asTw ianCS!!?! 

c’si'iSca?! afafG w asrffa® 5e^ i 3jc^3( 

ancai af?Ri f^ra^fh:® aaa sr^iwa 

55 'saa OTdcag af® f’*? sr^iat^ ersita gia 
ara ? (113^5 Sia 5WT ai ararwr aiai 'snwn? 

m 3'fi’jft 5C3, (?i^ a'frals a^ vswl»3 

«fl^5 ariwTB ffw ®icaaRf^ aw 'snaca i 

'lie®' 3«n 55 <5i^aalfea3 arm asa i <ii35!a stm asa 
•jsc^ 5WT 3«fT8ik ’iFicsn iPT^^jpw C3ara «r5r?R 3^3 
'5iit?n o awH] a5i<Fc^3 S^a 'sneana la^a caaw 
«i3^iw3 aw ^aai aaw c^ai cara aiw 1 'flsaa 
ca»ia acsf^il aai ai?!? ai, «r( aqaa 3j[c^ fa^sr 
sf5m^3 a«iw 'jo| fff5i vflvra^ aaai 1 

(afe^Sa asia ^awR ca, ailjsia B <5ri*FTw c5t5 "owb 

«nft I ^5T3*jk«rWt« SRETat^ C5C5 slca^T^KS C5«fl, 

*lAwa cacas- 5 ® anesna ®aa a^wc’^ asia *ial^ 
•(ai *nw I a^a B-a a 5 Pa^ o *}f«fa1 
ww aaww 840 « 23500 ^a caWl 1 >af®^feaa 
as^w ®iii®raa 1925 aiiSaia B sc^wa a*fnsite 5 
®n^’W|wa arm aaa ♦nTN vw aara v?c 5 aaFa 
5 WRI caev awiaa ancaf^’F ^ 

al®* awn ai, ar^am "B ca 'si^ 'Sfaniiaa a'?s 
amta® awn» 

T* sRET’Ma ^aa^ fa^ aw *[ 4 w»i carca^ aga ?[?*- 
wa 5ca ? *jf<Frt caiw fsa 5tia ^ a?a a?®wa 
5«ai Bill ^5i»® c»icanj811*25 farfii. i ^ ca»na <aa 

2 


5wn 617 W®.ona»ni5iwBHi «S 0 3300 
anwna am 1/90 afeiwa 1 

«ncift awrf® mm awwi fafegJla feaa ^taw cm 
■if®a si^WTsa «na «nw sn 1 ai i?FR awa 
a® «ia®na m «i<i*aasiT^ c<cm ^faff ai? eds 
m ®ia ^aa aaraa fa*rm cawa sisa®^® fa^jn. 
aaai^ c^sc® caifia it(mmd5( ermw ^'eai 
a?c¥iBaBwn caifia faStwa ®a9r &frtja cfw 
tern w® ^®a I «i^ aacs;^ ^WT®^a ’Fwimifi ^w 
mwi aiiRwa n® a5*iH *f*n«»{ 2®fa ’fw i 
cai$5 J^oa pn3 arnrapm *itc 2'5x 10"® ®ia sra 
aam aw aita 1 evsamwa *ji(WTa ^'•R'e Ta^g aifaa«s 
naing ai®c® *nw *na 58aa a5i=F^ ^«(r <3 aam anw 
if *[(Aa eawa miaasrscm fen cacaf wre 

ai-aai fag 5i5im«R sna aica e awRi sRana aasn^ 1 
esaarawa *(feaa cacm saa c^Fcssa Tacar aasni c®i® 
^wrad^a a^aR *wi«( anp^s aica^ e c>^ arBaJi^a aasni? 
aaiwfa arai sncmala jRcaTB*? aifacB aita 1 Fpnsfrs 
casaiawa *(4-®T*mTni map f®5ff ?i^w ca(?5 aiw 1 
ffsia fafaacaa atm ^sjc^ aicv 1 iflaR aa^ c^- 
arsR acac® aiwa ^ji.^Tasnm 5000"C >flacaa1 n?f 1 
waa srwf c®®m*ip(a aSR-fafBwia f«Fg aa-aam 5B ^\ 1 
3naia«i aapwa camm ®ia c’fcsw aaiacaa snaiw 
a?T®^a yitc^iBiR arai caa 1 mtm sia '^ic*(a ^ic^i 'sia 
m^a<3 *n*ftira aicar i- wsaiawa Jiiatac^a 
a![snR *faT«f Bia aw a5T»afg JfwnBtJ? aiai caa acm 
®[c*fa 51CT ca(3w aamra ai 1 sam 'nk ®T*f 
*Fsi:® aapBf'j fac® aia ®ia mra ca^ia fafaaa 
aic^ ai—®aa aiaa mm ai-g s^a ) araa 

ma>?i miac® al^ waa a!Si«R 5a-®i^ facw a*^ 
aasaicm atmaraa Ma 5«aia asia^ii (rI ami aia 1 
1H. >ii$f5 ami Bcm ca, c®®aisi?( jwo ®faat® >aapwi 
aww *ifa*f® 5w I 

a^PFH?! ^a 35 miwnar aa^ia mfafaw- ca am 
300 aapB ®a» ®icaa rnififfi m cv&m^ 1 ®^r 

JFai am ■ *i®apai j-fmaffi amm ’Ta^m fat® erjama 
mamia mw t c®®ai*R caw^ fa>amR ma’sia ji^c 5 ta 
siwiaa owa a® arw e mrt® a? i 

faWa ama 

inatfS twsaiaa aapD m® ®T?ft 5 t® aiw ? 1931 
jpmalaia sstmaa fawtan ®w (?faia ca. cata- 
^WF?! 1’4 ai ®m ca*il ^wrevRam's c®®ais(a'5 
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[ 36w 5n 


aifw ^ CTWi £s%i f^PTOic«i m 'ss 

flkj[it5C5 c^w $<pc?n gTOn ♦ik'T® 

- IJW I 5il«n?I«l« CT}?I®t?I?I f«si^«l '51^ ^ ^ 

^5Rn «9ivi:5i ^ jpfts ^ fjpjdi iBiraJiR ?pi?[ 

^ ^rcs I c»ik '5 c?ri T®si ^c«ri (?w1 
'STsft S?^ -sik*!® 5i?l BI?® H!r5T?m—BT5 f^TWRICn?! 

^5T®I CTI®I?I CStS »S'*F W'ip ^*1 cWl I 1885 ’f^iw 
«ito::xsi®i «'f?TT?i^i?i bi^jw ®Rn otHk i 
f«IC^ CK?I 50 CBCar 70 tl*! 

?na I far^ratq (Hsr ^sipfij 97/98 

©ra m ^Tfaca 5sc»i<ia jftsna siwi ^ 1*4 ^«i etaa 
▼5f f?*?!!! rfa«t® ^ca c's®aisRi c»(c$ ^ i 

cvH ^ai jifjf sjcj^a 1*4 ^c*ia 2 ^*i Biawa 

wcv ara i[CT ? c^im 

kfljR aRC’j c^tfca ca a^CT ®Ta a® Bifaf® «n<FC® “n'ca 
ai 1 ^warSa caifera atsr facsr faSSa c®f?[ aac® 
aiai 5 W I Ya^a *ff® faS^ cai^acv Bimrai ^ 
araca laat tst faSji?ta »ifs^ maa a?T^aTa a^c’fisa 
dstvca araca i w^aiaca ®iaai aiaiaa a^cD ®f<?a- 
^iaa^la af«^ a^a^isa c^fvca arca, (uaa falg^ af® 
otI caca i * 55 ^ falSa faca a<pi inaa^ a'aa^ 5 C 5 tj 
faSta a’w 1 vaaa a'roa aaa aiaiaa *rarc«fa aia 
10 ^® g*! caal I 

1934 fs^ « oarsrdia arc® faSSa 
aTOa aia <3 Bifgcaa aflf® aiian wa—’aw’a aacaa 
aiaarca afacaa Biifaaia aaaa aal^' e 

lua ®srB^ I ^ Bi^aial faSia a’w ^ai ?«ai 
ca 8/10 f^. ancaa la® aa cana ag ^a'lca 
caai aita fa*p a® 1 Bia*» taSta aaRsa ®i»isfTBi 

7 ^ 

ac«TO caat aia 10 ® cas iia a® 1 ina^a ®T»faTina awia- 
af^g BiiiaTi bi^ i Biiaaaaisr c®a aFca biioti 
<3 aF^cjneca® brj fafarga ’i^gpitc® Biiac® »fica ai 1 
aarvia awaara ^si Sna? Wca ai^ a^r’nwa 
aw»a atai aaira a»PBi ^aara faS^a a^w «i^ia a-ap^ 
fawiala] Br*fifa® 5 a 1 1964 sna cagsna 

“jwa. * *■ 

viiaas-a R®3a aBai ac«ia aN riftfia aai *ro? fa 1 1967 
^anljc® wifaf^ra caar ca®ia ^afa faca c®ai« anwc^aia 
a'^nia aiaJ’arfa* isiaBia ifla^ffi "a"?aia a^ps “aisjaicaa 
aara ♦ir t Bi>i<§a'l fa^^a £®caf«OTa (isiBa sji^sasf 
^ar f®fj si3fa ^faraR aw^a cacv Bnaca 1 

^sna cviM asna arcaa ca aiejaia^r Bnaw faSda 
a^ I fa^ a^caa gavc^ la® jjaa ca, awfS ®ia 
fa 5 *a Bi^ 5 Taff?g^ Bjia'^P^a aaf ca ^car^^a fac^ 


m 'SI ®ni fia'wcn Bn^car am 1 fmai ®m gaVla 
Bicmca aa ^waSa <ic '5 ®iai aiita faH^ as i<5at 
«if«a sia ac$ 1 ud^ siaaig fes^^pficaa af«t v^rmwi 

aai »(C '91 caicasa ®'? aqaiaf af« faf^acaa 
acar fa^Sa a^auf <aia'ia caa'S ^ac® aiafca 1 sna 
cafsmr *fnjaia facaw Bif®aa®Taia fapaaacaam 
900 aaa Bnca 1 ®aa ®ia Bicaia «iia'ia faa cacaw 
am 900-Bna <aaa ®i area ^Tf'gcaw 30-a 1 
ai^rsraasf aa, ®'5 aqaiaf faSda a^a cacar gcsi;; «fBK3 
aai am I ffim ca^atia *i®apfti 10 caev 15 
atsta afma awi ®ia faSSa aapa« fawa »mif®c® 
ama ca^siia ’iisjaia faSia a^a fai biiott'Q aai ’(p?c5 i 
iiaa ffjia caia?ia fa^Sa aaFB^ 'fl^aia fafeta 
ama 1 

^.'i-aaram^« a^iican 

1975 aaa fa^a a-^CDa m cacacaai 
aa—vela X-1. faSfia a’waa ®a cala»caa 
1*5 Bie(ia 5ac*faa afaia fiar 'S’fca 1 br^ij 
B(^ ai?fl eswaa sflaia ate'Q arsi ®cag fa^^a aw 
aimc® Bica 1 Bif®aa®iaia faTOacaa aaa ®ia cam 
BKw aiR aaer 5if®a area BR«ffga ®a 
^csraSala a^ma ’faicvfa aiiicai faaas aca faS^a 
awB “Bfaa® ae® “^ica 1 »iiaam ®iai:5f Bi^^ffi '^la 
Bnwa Bi^^m faea buct ai 1 ®Ti| cata ®taa i ®a 
faca fa^Sa aw bi?? Sk® ♦iita « ®<r ®ia aiR aa 
am 8'2 fafa. laa a® 1 

faSSa awaa -^li-aaiB^ ca^aa 5 ca ? ^a ^- 
a5:i^^ ‘»jfB^a ^sRm am 28 f if 1 cwaiaa 
ai^R B-a cawa 9 g.*! 

®Ta ®a s^c^a a® awe aim 1 '^c^a a® rscaa 

14 f^fa. anwa ( Bufia ^t^a aiitaa ®TtBa «a’a®iB ) 
faSta awaa *|S-a![T’P^ 5ea ’}p^ ara 10^® 1 

awaa fac^ BiwBim^a caB ®ia fa^a caBi capa 
cap fat»a wm sfi cara *!;cai ^R^m 1 Bna^a 
ca c»paTf®a aa aw aca ®i Bif®^i^g eitaa fanijfc® 1 
«a^ awa »ai ^fa^fa ag fa^acaam BifcB^ $icaa 
faaafc® ac^m ^Hfarn cafaea Bnca ®i^j^a biw m®fii 
?t5T ^ci« I ca®aiacaa Baaria caB <sri ai cBcsfQ 
‘aTsjmcaa •wa’^FW caev fa^ awaa B?Pi'iaca«i 
BipR aaj am I 14 fafa. ancaa fa^ awaa 
cacarpasmBiw iiia'am'anaraa maw ®ia fa^ataam 
pn ^a 9 m c’R:^'? 44 fa^fa., Bufia *}Ma am 
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sfwsr, tiiWir wm «tror i63 


95 I ms tiiSSai *waRi ^ 

cvaifssu a»T »flsw ?:a sn ca >kc« ®m a5^«i 
5iJ? 5if^a Sfes I 'si^«« a«isi gfjca'n 5 pi 
=5iCTTa caciw m 5% » sftcsa »iRi«flc« 

a?, w®aisR <3 fiiSSsi si'^caa ?f«cacaa f5>na 

cf«ai ccBTj— 

5 f 5 wa 

f^si./c’ic^'a 'siiOTia cacaa 'oiw 


•^faal 

11-2 

00000373 

^5"af3 

605 

0-00020 


617 

0-0020 

ai^ia B 

3-100 

0011 

faSSa a^B 

200 000 

0-67 


ii^caa sfscawa 

5IP5T 5w«i<3 <«?ia taf»'ac«ra caeiis 5ca i 

»FC5r ®ii5i5i vflJia Ji^CD wc’F 4i’»R ca ata^i aH 
'siia® c 5]5 ^fc^la 5i:«i ^*ii ^nwi ai si7|casi<.c?i« m 
♦fKJSi aicis^ <31 ?ac 3 i ^651 jai'® i ariBf’jawa 
faWacaa ^asfSff’^i a 1 ^$a 5 ja ara acer^ 

^iwai >flPfa aac® aifa i 

wk ®caa 3‘2 ®caa sit^Ma a^caa 

'sifga 110 '^ aw/c^* 5 K=%® aa'f fara ^i a«R saa 
»tf« TaK'aca aas afca caterca, ^iwa faJ’H*! - 
«(iTca ^11 3131 ’'ifaa® ![ca ^aifaSSa ^ws ; Jiiaiaa 
a^ ai J^’Kaa a® sp[iaTc»ia “SRft 

a5C3 I 

?a»?aaa 

1939 ^>&ira «!:»fJi![i^sn3 aa^i ta^a a'wtffii 
3 ^ laca aiaaai vafesR, 3 «r^ c«ca wcafawa cata 
3013 ®ni 50/70 u*! ®ia't cana a^aa a?Ta^ oi® ®tg 
5 ca ca favS^a ^waa faSgJta «ffi« 3 k^ cSifaria 
aiara <a«ta ai i sswaa sftsna 1*4 catascaa atcs 
caaa csreapai 3*2 cala^taa reca m\ a^l *15 
faSia aa'a aia^ c^ros ’iica 1 3ia £a*ft sa 
faSsfta *t?« ^a caca laafaaia caca •aa^ 3 aa a^affla 
faSila^a aia> 5 i ai laca a?iv^a a^aaaa siaica bbic 3 
aiarca i cala^caa caca 20 ®^®^a* 

31313 fac^iaca c 3 ct -^^ca ai 1 ssfca^ia atai ei^aa 
▼aia wsaiaae ?C 3 ma ai, tarsia aw aa 1 
aswr sRTT^ a«;^a 3ra ciniisa arsii:3 ama 1 
3 ia*n ca aro -avaia «?«pai "snw ^cg aia, 3*2 


cal33caa ffior *ita 5 Wi acBT« ^ics «na a5;iaa1a 
a^wTR »ii?itai aia ai 1 

sj?raraTir a^cansca anasa 33 ^ vata aa^« aupca 1 
aw *|^»ia s(f«aa« cat?? aica 1 faSia a'SKal 
£i$i (snsRn '5irwia cat^a 2/3 ?(Ffca’i ?£« ■aica caraTa 1 

a^iar^a a^wiscaa aiais^a ®ia^ a^afSa anasa 
faSta aa^caa c5ca<3 £3i§ 501 sffcaa cnwia 
cataa asna 5C3 aica 1 ^ aiaTO a'^affei anaW 5 ca 
wm‘ carai^N 31 wai ^cafawa aw 3i caiai#* 
5i^«s aipii*f aiw I 

3ia't aascaa 'iiaaa as^iaala a^careca 31 a 3a aaa 
5 ca 5irta aaia, anai^ 5 ca am 3 fata. 1 faSSa a^caa' 
ana3caa SI3 5 w C31 31 a aaa fa^Sa a^aa 17*8 X 
10’® tta cac? ama ana ^ca 3aa "^taafa 

15 X 10^1 ^*11 

maaa aiarsifa awaroca a«B caca ca caia -aaipfa 
5,f9ca^ anwia cac?ia aaia caa, 31 a ca«ft« ^ »tica 1 
caiai^si^ aiiar.a'a ca"if ^w anwia cac^ta csca 
ca»if 5,f5cafl ^eai fafsa aa 1 fa^ caia 3a £3i ^na 
aiiwia caM ai 31 a ca«if caM faca p aia ai—3aa 
jwa c«a isna caia *iai«ft ca^ca ai 1 apw ^aaa 
a^ afeaa caia a? -a^w 3ia ’siia 5Lft ai^ 1 'snwi 
C31 3a?fa ♦laH 1 fa^ aiaiaa 'snwf^asi 3c^ a?iac^ 
fa^fc3 3nwi 9f$ c*fw 3ia eiw aaa 5 a acsi fag 
»if«a ■a'a 5 a 3 5 « «nwia ai fafaawa 3asi&i'^i cats? 
aia I ai^aia B awt ca»iia ^ 2 wia« 

acawa 1 3i^ caiai^si^^ anai*f ai 3ia aa aiiaic^fti 
caia sjaa a^iaia a^a caca 'snwi ai fafaaa sf* 
*n«aia aaa aa af®^ ^ifaca caasrca 1 aw 3ia siwi 
w 5 ca I 'sia'sia a^afd > 9 ^ a^iaiwa faaa 
aa—caaica a? <i^w gf® ^aia ai wa ai fafaataa® 
caia gf®3 ^'aia ca^ caaica, 31 ^ lacaa a«ii 5 a 
^spfaaa ai blackhole 1 

f^faaa «catfia awcaa 

fa» faaca * 3 ^ '®5 ®i aa aiaiaa a^oia a3 
313 caffaa 33caa'a aiaca 1 caia a^ca catfaa 3a- 
cacaa »if« afa cafaca ai aia, 3ca 31 fa3i3i aiwa faaa 
caca iwca 1 3113 ^ 'sw caca a-acaa 'Bna3a a3 caaf 
5 ca, citato caa« 33 aaca 1 aa a^aai ona'^«fa3 
caffaa 33 caa «iiC5 1 awa^iaafa a^caiBcaas c^ig 
?C3 aiaca, 313 '^*la caa« 33 ai$ca 'saf^ faSia a^a 
catact wa aia 313 fai^ W3 biaf^txa gsc® ’(k:3 i 
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?tCT I Pirei^^*® 'Ira 
’i*|jira f 'siW'lJiHlsr ^1 *fca c'sc’^liceR, f<p^ 
1963 9«, 1% 'sra'iR'flaT ^ f«i^S5 war 

OT«fR «, £;>iraT^55 ^T«f 'Slf^'VB! <«VCBI« fJW '5CT 
'Sllsr&Jl? f f'??! sftsn 

?ii c’psif^n epn WJOTB c#c»J oil ^- 
fnc«g SI® I C5ii?n^«s ^5fK«fa f'ss ^slsira 

c»FR ^ 5i^Bi cjjBiK® nraw i 

'5n^lR»ftsf njs^si 4w! sj® 

51C5F fsrca ^aca e laarjisi?! ai^ca s*cip CTca i ®'a5T 
a§?$a “if# crcR^Si cat? aica *sira "ifi «iPKa 
^^faawa cartf*j5F ©aca^i c«c^ cNi^ ?a«faacra ®ira^ 
Ilfs siwfl?® 5 ca I ®i 5 W carfe afw ^ simiw 
faacaa Hasifsna c®®a f«n:a a? ♦nw ®ca ®i 
c<ica5 «nf? an^aa'vai Tif^ i ^f?i?ia >ia$i 

ana'lirca?! anfaca csFJiwf, ®rc® aial'a'^ «iraFca ®a— 
ana ®ra f^a^ai ca<aif6 ®<r caiai^5i^ airmt^fa Jftsr 
fni:"} aica \ 

I 

an«faaa « p^aaa 

faifaacaa c^fav 'saca^i c«kv «if« anaawa oscae 
aira <aar savoa ffara van an^siJ&jt*? « 

caic^s? I 'licna Sica ana'Jji'itar fvfaacaa a?ait«i 
ji^ffga 5ca ai^iffl ^sic® »(Tca-casH f$Sa c«itv cw6 
in® fncfl 5ic*(a jjf^cai ^ac*i>^ cafata *fc? i «ii^ afeaia 
aifa ai"n sraca a§ c’Fifd cvifg antsnv aaa "p Rfars 
^w’ncai a?a «ii8va 55!i5»r ansncra ^fafcs fata 
»!5ai5a ac6 s^i, via*! ancaira <if®eac?ia sftsna ca cvw 
a^a ca^i via? i snara®! caw <aa?a cvifS cviffi v^anv 
aaa p a§ sifais ?t® cvifS cvifd aaa vsia an^ica i 
aiisnc»ra *ifafc® faw >aav3r ga sairev afc® aw, 
iflvava (Ta? ai ^^cva v*nRi vac® w, ai ^ffafis® 
vucsa >iacaa affsiitf® csiw bcv :«i ®?faantR 
a?a 'flavsi g®uf® pvia ■»{acv an^iiJdi^a-caitva c>i? 
ai v1$faaa (wormho)e) avi aa i 

a? afa afffifaaca vf^ 'em ?isica cviffi cvifg vic»nv 
aaa *ia vfsaifi^® vca—®i 5 cci «p^ ’swi'sifav *^faaaPia 
va?! awm aiac® aisifa'* swcaa snc^ »aa>f6 iiai 
vat® 5a—aic® sicq 5 ta a? 10 caiffi a?a 'si^tc® caq 
VIVOV 1 *! anrat? a^faacaa vqi aicv i qajfiiffi afaia 
■SI® sicq 5 cve ®c?a f?v fata vqea qa i vf$faataa 
vqissTcva^fl^ a? 5 lra vmaafi'a vca qataifa® 5 ca 
-e fafvaa vaca i yvfaaai ca *[f« « ®a cnficv ♦it? 


1 36®a a4, awB 

f«n >«aq ®i 5iwra*i aijc® ♦ifa«i® aca i faw^ai 
1964 ^>^iw (flava ap qiavaq vtacaa ca®faaa ai 
whitehole, fa^g laava cwsfaaa viaai si^nncq 
cfat® qi cva ? a^iaiwa cviawra^fsi fv ca®- 
faaa 5 t®*nca? 
eaaaivra «cavrt' arar^ia 

1964 '^’^icv csn^ftfcS 3C 48, 3C 147, 3C 196, 
3C 286 a?f® v®v^fv 'snai aiasfsv ca®ia 
qiava«i vcaq cviaiqia (quasar—quasisteller 
radiosources) i 1963 ait^q fv§ prfaca- 
fatvq ca t«caa a*fraft ca’ai vfsca-gfqafva viBia aca 
ta a*frafi g»fi viten af®-®!*? ?ca ca, ag gca 
«a^ aa qvtDa va?iq cacv faf’rac'ia vrar aac'ia *>w 
fafvacaa a^sna saa^r'^i eat? c-ata i gca cacae 
®iwafa‘5aa vivra iaa? Safv®ra g® gia-^f? caca 
asirfa® ga ca, ®ic<fa vijsf® awraa avcaa 'jvara 
'vcqv card i 

3C 446 cvraiaica g-f^ca ®ra Sa%v®ra f^^ia §ia- 
^f? at6->fl catv sica ga ®ra ana O'OOS viteiia 
aaataa caaf aa i va? awraa <avfg ?iama caaica 
aia 100 000 vrcanv aacaa a® pc?! « ®ra aa 
casi'sv ara 15000 viccnv aia aiiwa owta 
fca vap ®'fa fafvaaxfhn cvraiaia-^aa cvw gjvqi ai^ i 
cvraiarcaa acv fvfaacaa fv caia aivc® aica :■ 
taava aw camfsfaaiqfcwa sica vcav asis^ qi?i facaw i 
caifscafi cwff®faaiqf laa caifva® « ^sraitcva f'®i®’ 
sflaiia v^ vcaa ca cviaiara gcvi vpicfl cwsfaaa i 
cviq fvfaataa aicva alftfaaa fata ag cafaca (flca 
»ra cviaiara'^n cvsfaacaa vtat? i 

vavj vfSfaaa e ca®faacaa vfe? vaa? ®t^3 
vaai cvcB^ via?—fvg cviaRKaa 'sifea, ®ra a^ 
■vaq vcqv«w vri i cviaiaicaa »fll vai®ifav a^ 
ca agivaw v^ai aa ®ra asna gwi caani> ^laiaa i 
1943 ’^*&ic*! VIST* cavi^ caata siaiaa vifaira 
vcaa e aia vfiv ??a caviS «iaiaa <si vifaf® 
5ta» I caan® siaiaa ^ p aa >aafq fvjfii awifave 
ac6i ®ta «a^ aa ^laiataa fawa^ 5 cen >apra 
tv®i®v 011 $, vg'ait® ac«r$ vii®ifav « 
afw v®v$i cviaiaicaa a® i sitaa ca®ia fafvacaa 
5 ia-^a g®®i cviaiaicaa vai^ sica vfata caa i casFi^ 
aiaiaa 3C 120-iaa cvsi'sv cwi$i ais-i^icaa vi$®icwa 
.avsiv-fvg aivl fiaT^itaa vw cacv aia f®qu‘' 
Sipv I vcacv vwv fa«n4t v^ vtaa gaa®1 
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W 51 *rc< 8 f C’J'HT'Wf SI 5 C ®1 ? *fC 5 8 n 8 T ^CT 5 ’IWIS 

NGC 4151-45 sRs CTSfrff cvca siid 12 »no5i 5i5 i 19644 « ?ri5 

®ncsn¥ 515 ^w«nw ara 100 cvifg i ®| ^stjr 7’35 CTf*i. 2 «h;<i 5 4^ si?!’^i*i Wv5«i 

«fl^ 5J5 W?^ 55 S5T5fTC»I 4JV '5llT5«I5 ’VCa*i I f5"IM ®C§5 ac^ 'fit hf*? 5*^ 

f5it555 « «®f55C55 «ll85 «|5iS5 s?I« 5IJS 5Rl ^5W » W'sf^RS 51 CV15P55 «1$ 

aiC5 I 4 5C55 f5515C>i<5 5fl6f55C5 ®ISfT51 C*51!? 05l6 f5C’5iI55 51 4^51 ^ f’O f5»n9r f5l’s^W5 

5? SfTISWS 5C8 5C51^ 55C®1 CVI5151C55 ^STSIS 5^551551-515 515W5 7*35 C5l5. ^5C^» 151^55 

gl5-^^ 5 c 6 I 455 'SflSRIl 55l?5 ai?5 ? f55 515 l55'*55l5T aW 4$ 

155^5 5l«5 £551515 ? a5icfl5®il5l51 5C5P1 

f55»*5f « 5,'l®ta55 f^9 5®5f5t5 45^15 5C6T1S I 551&155C55 515IC5 

5n5IC55 «nl5f« C5!151515^l5l 5RIIS ®C5^ ^C5 I 5aK«r5 5?T|1815 C5 ®S55 5Cfi 'SK« Iv 45^1^1 §15 ai5 « 

C5 ^551 55C3 nil5 ®1 C’FIBPIBI C5C’F ? 

C5l5£5W C5fll6 C5nl$ 555 ^ICT I 5rlgl555 <*£^5 455 85 ^(5K55 45f 5*11715 C^lW £55 £551P1 

5C5r g5C®1 opisrl® C55I 5ice5 fn l 15^^ 4| 55 ®C^ wots 5ll55 »33ll®5 £5l as 511515 iil®5 ®115flC5 Isfia 
5CT 155^1^5 ®^^513 5Sff'®« 5^15 (SJIOT 15^51 £55£® '5nC5— 

§£5 I ®1 £»f5C® 1?0 SIRIO ^§85 ¥-5515 51W1 '5n5|51 'SllSS « SPllS's l¥|| Igcf 51, 51^91 « 

4C5 £*lt5| I SI§1¥1*I 15®T 51, ^ « SISJ® l¥f| 55, l^^I ®S1511 

15CS5 5ra>ll5W5 5’&n5 3fl5l l^ l^ll'T’l® ? ¥l$l55C55 ®I15 ®15 ®ra¥li:5 $C5 1?®! OUlifSl ¥1£515 >il5iei a51§ 1 

StWKS >l«jl5a ®l4t£®5 £¥15 155C5 l¥ 5§ 51I5I5 '^15 £¥l«n5 45 ^51, £¥l«n £«E¥ 451 sjH, £¥1515 45 «ill55 

W1C5 JlWJilSCSB Will ^®l5 gCEB? ? l55'a5*il9T l5Si^C® a¥15, ®1 £¥ lill«6®®lC5 561C® 5K5 ? 51^»f*{l 

4ll55 91C-Jf SC^lgSl Sl§lWISl®¥ ^£^5 155151 15W5®1 I £»f5®151'S 515, ¥155 aiOTS® £®1 ®;il5^I5 gOT£5 

£51^ 5151C55 l5C^I5*iafl® l5l¥55, ^1^5 £¥ll$ £¥# 5?5 5£5 I” 

[ i 9 V§ J 
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£51S5115I5 ^•5£4 ai5l5¥ ®IR;sTI5ilI, l5l®R £51*51 <3 £51S-l5l¥5>il5 ilPll 155C5 *115l5l5«Sl«l 
l®l8¥¥!IC5ll5ill, Islss SililOTS Sa5nf5®l « ¥rt¥lf5®15 J5®llil¥ l5£a5‘l, l¥lW'Qt«151'*il, 
5J151C5iaill5. 5iPilW," 5ll515*l Sl^l, 5g55 «IK^5 ®ll9l¥l, «l^mC51S, 

£519I*tlOT5 51^11 ®5?, «I1»R, 5Lai « aiSISIPlS lil%5 ‘Wl® I 

'STTfe^tii; 

5 C 5 »i srtttafl 

^/i, > 9 t 3 Tt?S*l C^T 

415 § ¥jert?l C ^151 

iflw % csm &t¥l Wlai 



’Srt^isr 5 if«f^# 


a?h JiSCTi 4 ifli Wgsra inpw 'W c’nwR 
'>pf«vT?i«F ^^^ I ismn wjn-^ cn« *nPRi 
®P5iw 'sife^ f^’ifii ^ *n?ra I <£V 

ca*ftfl eft^i^ ‘»n<3?n cm tori *ii^^ 

5iTO«Rr «i>itsi ^»fn«i sK® ♦ncs I <« *fat«w <fl^a<FRi 

ii^ a^ce TOI5J1I3 f^^?[ 1 

?n^si«5fl?[ »rto sifeke??! MW 
«ffk im s^feker^ ♦nra (£f^ wiw 

caifk f«[TOi) TOv ^CBf cif®!?® ^si 

«3i I ff^tTOiJ^tc'Ri ^ m m Ji-fiT 

^ f!!W HC^RTO 3f8 Ml I ifnldlW TOlVRrt « 

ffw>JHl *IW ^aM?I aC5^i 'ifH siWi wresi 

tWHI 'fl TO ’IS-afD’VBt TOIV OlKTOl CSW, 

i®5« 'sncenpjiHi ?k«i« 5 ^ggpir’i «nM i 

^fe^fc»i5 arawfitJ S^rc^R! siwi 

i mm . ^kk^Ms asl •iw c’lsi «itw ; «ik« uic^pa 

w ®iaBUI CRa WIR «I^C“f ^Sl SIS I etl^l^ M ai^^ 
^siBi ^Pi’pgiJ^w a^«k 'si a^«n»fCTT5fl 

vBi ^TO5 ♦nra (fl ««ii 1903«^»k’f a«isi efiRi mcbi'Q 
TO 1948 '^iWB m cmf scsna ®a?i a«isi 
«nc5rf^'5 ^ |»iOT«it« sif55ti HvsJiilai 

«il^^'515*1? CStJlf^Fill 1950^ TOl“lI5ft 

£«K^ ^ ^51 ®f 5 TO'B? 

▼«ii c^wi I 'fla’fa MW t“ic«rc»i ag? 

5niw (11?^ ifls ^Fw ^5*1 a^ifa? ^5i^ 'siif^fs 
5 awi ^'t^i^aaiifli ’vwags^w 

*n«81 MM I 'SIISIIM? MW€ *<11 <lC5*j«n 

f*rf8K« «nw 1 £*^£“1 ffrora ^1 

JKSW 35^ ai'QSl MWe Sllf^il 
«1 SIWC® sife I 'fl? ^41 f?a®f*f 
([CUR 1 snf^ f?ai4t5i acsic’i? ^nm? «p 

R4, 4?^ ?ITOfi?¥ Jjlilwl 

m I ^ 'af®ffffii ^f6»f 

ut^ f^aifH sii^K?^ ai^R 1972 R^tkfijR 

/*niRVRn 5 ?ww -ipsisRi jwr 

♦nR I f®f4 TJ^ ^4 c? TOw^iTOsa ?f0si *if?i«i;»i 

35 /E, *ttn'RI C?J», ^«*IT?1, «»l*ft 


ksi«ipii^ *if?iTO*i iikk«R ?«M spi«f nm^ 
ft? eff^ii;® '5151 at'apiifa'ST?! cm kfe ^ii, ^ aiwi 
atsm C5 :3,?p8T ni«51 5Rt C>l6l JnldlWR ?WM5 
C5RI ^flT 55CS1H m 5Bll| £515 I <fl TO 

?F»l»P 51 >i ^^ 51^5 Sa 5 ^tC 55 *ll WfeiC? £5 *II «51 

MC5 £^ mk ifl a5£5i SJSH 5«5i l 

a«lC5l w<ll 51V $fef<|5 JFTITO ?^^51^ f5F®IC5 ^Ifit 
VC? I ai*il il?? ^t«OT5 5^1 ^51^5' WCflO 5S5V515 
iflvK '5if5 acamRl? ^aww i vrvspi cfiI ew 
55"l^a *l^l£55 1 tv^ ®1 5?W£fl £SC5f 51, VW Srt?l^C?!? 
«C6 «nvi5 i«?f5V aC?lSfC5 Slfac^ W! 

*1C<I5 *I5«liaR 5C5 155 I m iiivfd «!'!$ afffSI? 515]Mi 
#51^51 3135% tm m 3iN 5 SISJ?! *l*fl«( 

C5CV 'Sictf? aC51^% SnifW 51^35 VC5 I il el 

afs?! 5151 £5 af5sii*i S5% m ac?, ^\ 

«t511CT5 ^^f5V aC?WM5 'gei^I? isiMV C5»ft ifl?? 
C^IWIMI SklTf? sirs, ®l| C>lkC5>| 

TO I 

ifl'iR C«f«ll 5IV afffSl^fsi fv ?V ? (D’^ICR SICR 51«0 
ac5if;i £5 £a% 6115111 ^j^srl?! (sapro¬ 
phytes) 'Siefis 4VCa«fl5 erl5il f5!II5*l5 

f5fe5i 5%, ®iW5 etl5cviw5 a^tt *lt5m‘l 
t<sm '58^515 55 51 filsf® m ^5*11? 

*PiV5I5KV 55% VC? CV5TC5 *(1C5 I 38? (flV CS'ik 
^511 ®ic«t5 'SJiRVTCCf VC? ag? vi;^ ®i|>3jfii|® i 

£*i| w^k^ ®l|-315il|® ^51 1?C5 £5 Vl^f^V VUI^Ji® 

®^*iR VC? ®Te 3iaRj ♦IM? VJ1W6 £«ICV 55% *(^1C55 
V>iV?l>l fJl’isiC!!? 5i515V 1 31^5 tuv CS^I? %11, m 
«rl®l5 55iCV ?5^lf5® VC? £5 5l|tSlC^R JlHIVll® 

VC? ai lf?3VI? 3iB5«ft5 wf5V V»iCVC5? fe*f? f?8I 
VC? 55% VTOiR VC? I 3n? m ch% ed?!^ 
311C5, 5151 S^CJiBV f^9f® VC? 3155% SeR W51R 
£5t3 CVCV 55% *(^1C55 3i2ef5 VRCVS 55 VC? » VCfi^f 
avi? 5c®iBfl%iif»*[ af5sii«i %ef 3mt3ic®5 rw™ 
(aviei VC? 51CV l fv^ ^C'f? 5I?I S5*IR 55% 
afssiiv t5| V5 I ^fvCTO ’i5C5C5 1S?*}4 «fl5^ Ji5CK* 
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on, 19831 wWi; w ¥;W*Rww ui answ 

p??i a«w cfii«ft?i e?t^T^5i I ciRt afjsifS sjfevi ■PNr^s jft at*il5 5?icsnR 

«Kfl feci e^fsrc® awnf^ls m jush c*rcawsj i ca*fNi c«kv jk^'s 

ac«WBf*K»n feflgjnpia (aif^sm fe^f*6 ) 

JRJpfw JRRi e fe^WT 5 ^ (phosphate solubilizing) ‘^Jif»WPi 

•nesi *irH I cm siwi ®Rresi <siieF?t fe^fWR- ^FT3*nc>Bi’ jlS 8Wif®?f *wiw ♦fresi c^k? i ®ipra 5?icsiw 
^f»r 5CWI ^(^viwfjisisr [Ca3(POj3] ®wprf?^si®ra w^us to *n€5i c9E?i 

^mqbifiWiTsi AlPOJ, [FePO^J ^«c®i5f-3 ®JTbi® 

iii^t f^wRTv BijiqTsifRsiisi <3 c^hiv *pipp51 ’W*! I (fl 51WC® Indian Agri- 

fe-^fjfH f?Jnc< ipjitFaiJ? ‘nT '851 «n?i ^wibjgsr culturist Vol-22, 1978 >^5 2?i '3«ntS 

*wOTcSs ^rarw* ®s *p>ic*Fd 2 f®rf*r$ i 5 ^^ 5i^^c®ri National 

sif5® > 115^5 ctIct I ^rai *PiC 5 F§ B<*fla 5415 Chemical Laboratory, Pune-c® National 

<i<f sflcs cf«jTi?n 5t?n I Collection of Industrial Microorganisms 

.g _2 til (Ref, No. NCIM-2636 ta^?? 2637) ato 

PO 4 - ->HP 04 - --H.^P 04 " bjrs I fit ^RH^afacqa esii Common 

'®iaa*ila Ba% Wealth Mycological Institute, Kew, Surray, 

fi'?Tpna aisnaf^ar fafe?n fecHM vai U, K-c® t ^it'fa code number 

ifl a? ag> ia^y[ ai«ft a fetora cw^aona 


* - -- , 1 ; - ^ 


fsi^tltf^lSsi 

?pii?p 5 

l?Fltf^) 

1 

I 

4 

t^bj$Bf 

1 

®a!5®na 

rCa3(P04)2 A1,P04.1 

LFePO^ t®nfT J 

\ 

1 

i 

1 

1 

asTCTitsito 
j 1® afeai 

i 

ffl»ira8T,tsitoT. 

aric^5itra^ 

1 

1 

1 1 

! 1 

1 j 

fjifefgs^ wnf^® 1 

i 5® afsai 

c»{^c6i^ *1^1, 1 

fnfela?) fiat f*iaifsife^i | 

1 

i 

i 

[ 

1 

'■■ ' ► 

fefswa aijc'ii^ai'sfl 

Ha*fta a ^>k*f6 


4-- 

) 

' + 

>#31 5 PK«f 6 

fjRiamfe*s*Pi 

1 

1 tafaaiitwaJt 

4” 

1 

( 

1 


! 

1 5® afaFai 

'1' 


^nvia 



«j^l JJsiCEFfi 


wni ill I ifljna cn>ii aia? fet^tf (phyto awca IMI No. B-7647 <s\hk B-7650. at*? 5a 

hormone) graw 1 fei^^r 5 awR k^iica ca fit aacaa fi^ afiaii 

catc^ta »wiR «ii5iai c^icaf? ®i3 sitai mr?? t^ic^ier aji® vaca 1 aqa®! fi'^to fit fei^c^ faw 

«iriWSv ®nfjiB; t^KBiar fafe^fav «nTto ftaito 2Kaw41a a^PFiaicJia camn (®iBa*fla »n<pi 

aitc^ivitfjpt, faartsfay ®5bi® t«nf«f I fit 5acsnauh?ia cac^ ), «Rif?c^ j^hja 8ti:ai^% ^acara fe^npR 
aarii arw 5 cb»i fetoa fafss ®t«r aaifa® afai 1 a^ca ^insa ^ca 'jfftca si»^® 1 aw *psia^ 
sifecaa *iaa®f ^11 an^casiJPt « ^"t afca^ffd aF?ca 1 




w*i« 


f«sTi?^?ii siM’F «ii5Rn ais^ sn«K5 OTf<i i 

ff?g (fl-CT-fl?! 51I§ q?f_f^if»I CfliPF ^ 

51T51 siir.?a m ww «*ft 

anas ?n 5ra6 ®iifevRi otc“i sn? 5iwa 
c«icv^ f?5i I fsi*iBRr ii’P^ ^Facaa 
Sacaa c^icar iswce aiai *in[ w ara 
=5ni5it 5i^Ri a?>ia ct«iiip? la^ sfre siwa awR 
f?5T I si'aacsj ciat’S® CT*&3®t csrfa^i t^f’nfae? f?wi6 
1952 Ti^asR ^nsnc^ wpn 

I aci c>i*tn5i to ap? i 

f^rf*nmi ctc«i 

f«»nfa?ii?i csKffia «»ft a^if® (^*m aieai m \ 
5naiwa wc*i 5n«fBi«i® ca afit®a 51 a 55 «ic^ 

ac®r efT®i Isffnfaai (Tilapia mossambica) 1 
«i[?i<3 afcaa^fS a^ifa ca#r taf'ss (?n?i Cf^ ai'sai 

*na casR atwi f^2TiHai (T. melanopleura), fsfsr 
fwrfaai (T. zilli), sftwa (T. nilolica), 

fsjYsnaia feiiTaai (T. hornorura) ^®nfTi w? 
caifSpia *i?f\caa 5 ?^, g$ aw- 

fasia a'asnw 

ffisi t®®n?aaia 5R?aa®i otsii aic^ 1 

awf^a fesirf^faia at^aiffsa 
▼a ca*il aiafari «irc«F I aiisn!?ra c<rc“i 
f'8»fifa?n?i m arai ![i:a <iiicaf 1 «flcfa c«fs[ aiwa f'rc^ 
f^i 5Ji^i, a? ^na fas?5r a*!, aifsr® cii^®, • 
aia7?iu^5fa ai^ fats$i 1 -afaa® sm-^eia 
incaa a? 'sica^i fvggi mi? ica (fro-l) 1 

ara^—ai 5 aia vatsT'S pna c’tr a^iT^ 

f^MiTaai fffaai® ^ a^ac® ana 1 casR W'si 

f^enfaaicv 35% B!a*n® «?cei m anrc® tasi^faf 
f®a ai?c« caai cmc?i «(iaia f’nii asif® ®iice 
casR Tilapia aurea, ^awa c^aa wif cfcarl c^rac® 
wai aia 1 f«?iifaai ^ afacawa m 
faf«H asnt^sa ?af®R avcaa 1 

•aifra—f^snlaai ^ac^aica ai® afl'sa m aa, 
aiiaia m f“fanat an^a ^sro Jia 1 Maa fapaca 
««ai f ic®a anca^ m ana ai 1 a «ia^ 

4lT;+c»n;-waf9i, tiffi 


aai ^«a sin^a aia/in® om^ siica 1 feanf^ 
snisa MCT arrssn sn? 51a afat®f ca^ai arrssn snofa 
ca*i ^ I 

am fiawa arwra—fesnf'aai aicfai aaw® Sfw: 

I laiTfa taf®R awfe fafsu b?5t^ awi 
Mica aa:^ ^ca 1 casia E? 5 t^ 



■sar 


fcn-l 

^aaIeI I ®iiaia casw a^it® snanarfar ^i?st®a 
faM aaciia sfsi^ suMmiwa mi Mica b 5 ®i ^ca 1 
fefsi taHaw aacJia aiaja^caa ®i'5na aiana 
caqa cana (?rc*( ersref cnMi^i f^aic^i ^caa vtcb? anfflca 
ca*f Jsppaf Mi^ai facacs 1 

srtRa ifla< af^rsi W5-afi, < 1 ^ eim f®enl*tai 2-3 
m aaca^ awafi^M eja 1 M Mi^ia ^ afcaia 
Sai®! Mi^cai ^ TOi af® 2-3 5i«i? ®raa M 
ca«ncsi as^caa cafiJi mm wcata ®as®i ^ca «icaa 
sibna ales ?c®r aia c^asi sto a^ an^ ai 
anv 1 cMWRj fa^acaaia ctcm <aai aa»Eaa 

am 5ia 5 ^ a^aiwa 1 
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fOTiTtw «f;-5nr w 


0.1983] 

af® 5IWRI BfsTPTOi 25-30fS rfl >ii^< 

10-I2fi5 ^ sm f®;i ♦(!(?« I ®R ’lijcw 

fwr ¥lTWrfBT ^ 5OT ilCTSJ fB5l *nv?RI 
^»n ^ahj ▼?rc« Jafw 55 I woni f^si »n»5T9 

5C»r ®n?i<3 awif<365 

affl«f3 ixfcwi ^515 iflcs ’Twsnfarc® 25-30 wWfJi^w 
51P119 5-6 cJif'ftfsifca 9r$^3i 5 ® ^nsnff® ivt 

^I’li ^ra ut?i^ ^if^iers a^snswa vuc® fssj aiipps 
an*®*! WRffl I !ftTO3 f®Ji ai?® 5isi5' ^ sn? vei4 
05^5 SI® 5PI15 ant-f-aiw 50 «<5T5 I ^1*115 

sKar 70-250f6 fesj vnpg tiot sict <apf5 

3C9 CJT5 I ^15 sn5 31R 5I>I1t3 
•IvfC3 «|]?® ®?C5T slsn® 31C5f »ic® SIO 

®w csia. >^1 f®5T'35 fsiei;? 

58 I 2-5 fffW 8 SIWl f®Sl 



fRI-2 


«f 8 Ca ai’W 83 f ?!1 ■»I^ JIl 'ewa CfC^S 
^1 58 f^ 8 W anaca i aFcsi 

<<IOT 8 ^ra 518 <; 8 a arsi I 318^8 5f«{a!^8 WC’T 
cafaca >a 8 i sroa ^ca caijia i 

3<is( («a§ 38 c*tcsi^ (flai ga law sncaa s^jai^ica ai'aa 
08 81 ®iC8a caa anawnwaf ifl8< fjfam i 

(f 6 B -2 ) I f®sic*(] 8 Ttif 5 ica sntaa ^15 t«ic^ 8 faca ai^^i 
^10 “^TBpi aracsi'Q ai^faai 5a sn 1 

f35ii!-»T8ia cifaarKa awifaca fsa fosc^ns^i 
cafaca aiiara a^fa wiaifaanf-^faia 1 aw ’^ca^ 6 i 
aarfac® «q anaica ajns 1 ctsr Tilapia 

heudeloti-ca afta aftrac^ ■‘Ifa sn® fsa canSiOTa 
^w 6 i »rw 8 WI «ii«no snara csca f*f®ia <sj*ra 5 C 85 ^ 
C 88 4 ®$ C 8 «ft I ana rftan Tsa c^icsT^ra afa'ai caa 
8 fca I Tilapia galilia-ca rfl, ■*h^ ®®ca 5 4 

3 


▼ca. swrora «ii8is?-*n«TPi §acaa C85 asia« 
'ana'a arawfd awfa «nc5 casR Tilapia sparmani 
48^ Tilapia zilli-ca W8i 8I8 ft, ‘‘jja Sara^ d-aai 

0581 '5®181^Bl8r aiC 8 C 8 »r ’R I sft. tlF S.'*l 
^wcaa f88T»w ^snHfacv T®si canfiioia ®tw siirna ai 1 
rftaicfai ®t5ia sftre pth 8§ 8i “niacaa 

^“88 f®8 5C5»f 818 1 fa-si^sicaa afea fasic^iwa 

faar*!^ ®81 4^5W»t acitaa sncia tswa 

wiaifav cri ^8 afifaa ^siia 

C8»fl I 

fasirf^ 5re88 8;^8»rr 48? 'f8:jf88T-cit8’®i?>8 c^ra 
5885108 3818 CI^TaaT^faia Sit8l 4®fS 5W1 48 f©SI- 
C3181 8f?r5 881 I 85W 48? 8518 fasjC^l 8?a5 C8§ 

®iata 815 5TC8a 31W8I8W “SJC^ei 585181 8fca 1 
faeiifaai sm to8 4^ 8ii31bi ofi 88811 8i^ I 4C8a 

f®831ipw BRI 818^^ f^t® 58 81 88? C8ri8 

wra 4i7r8 f®88Tpl 85 SRIl 45$l 8888 5118 ^1pT8 1 

ai5i?i 4^ siropj ^ 681^3 citapia ^'^lai 851 
▼8Ca 8TC8 I C8^ 858 48? 8808 “^asa^rats 
408 518 8rai '5IC3'^Tfa 85^ I 4W8 0^18 a^lfa 

€^88 Bl88Wai C88 851 ’faca mO I J^aiffa C8'Q5T1 
(filamentous algae), 48? ?8ff «n8i5i 
t88aC8 fa8!lf3B18 C®18 a^lfaOB 8!1C^ Sll^noi 
818 I 4^8^51 8880 4^ 8108 518 ‘»J?88l8 

fBfasg OTOJ 5tipC8 acvpo i 

^af8f 8?*i^f« fawifasi sio at88 8^^ 

▼C8 I 8888 48 88:51 815^1518 M58^ at88 

▼O 818 I 4^ 5135^881 f8 f8fa« §318 

5185188 V 81 50 «ni:v I f8fa« snc<88 808 (mesh) 

BT5f cSo 81S5I sn5W8 '^88^ 801 5n3TagWi:a 515®? 
5t:5T« 88^ C8*f 8FfSill VT88 «511»lCa8 518 8^8)0 
2^815 4®is 5CT fv58 3TCf ni I BPOT 5ii^ 5?W1 
©151 cSo f®! 81^ 815DT8 5ii8C8 0681 061 
BTCB’Ff^si »ft8 081 8TC8 C8 ^5fP88fS 5II8I8 ^as( 8 E6I8 
’Tff 5C8 C8i:5 I 

8151, c*n5r a^T3 sn? fasufaBO jict sib 

BtBOT 4 88*111:8 5IC88?$1 35801 •(TCBl 818 1 if 
snOBl fa5nT*lB18 BlsflORWB C8t8 (.8'C51 4W8 g® 
5I8C8r ^vfil CBM B^BCa 310 I 
C®R W8n«ll8 C®85I8in ^ 5(881 ^ fa^lf^BlB 
518 (monosex culture) v8i:bi. 4 5i:5f88i asR^ei 
58 58 I oc5a 8 ?, «sRt*rf?8i (genital papillae) 
a^f® 8f581?T® 51^?! 810 ?®5ni3818 it-*K8 tB'i'B 8^81 
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WR <6 


136w 5sr mn 


'5W 4 =fiw «"f »r^ra arawJi 55 1 ^ «r^ 

WCD n«ik 80—90 «i^»f 

?S I ’JW ^C3 sn5 BR PW 

snK I ’Fi?[«i '§81^®* PI vsffi 
*n5 Biw?r ^sTwca K^r 'snw ®rc® jisis 
555 5T5 I 

®PI 5I?niC?l 5RCK5 C5*ft ^^F5f ^<351 515 t5C*I5 
a®]f®5 f®eTlfi15ra SIWI >K5RT55 asif® 
'!W51?PT I ?lfe5 5fC5^f6 ^iratawif® 55^^55 5S3I 
5C»r PWW 555??! «ia®J^fsT5 100 ^|[5 I 

(1) Tilapia hornorum 45^ T, 

mossarabica 1 

(2) T. mossambica ( ) <355 ia 5 ^ 

T. nilotica ( cct^f ^5T5i 5 ) 8fl i 

(3) T. rnacrochir 055 ^ T. nilotica ^ 1 

(4) T. nilotica ^15 ii5's T. rnacrochir sft 1 

85^* §5^«{ 5?51 5T5 C5 C“IPia 5it^5T5R 56 IWI 
’ 8 fSi 5 I Sai55 C5 IwaRi 

*a5t 5Pik»fRi ♦n^si 515 '5i5 m f®5!ifa5T5 m 
®5TI*IC5 51555 5t5]i ®WI®r?5^ 5155 ^f5i 5^55 ®II5 55*515 
^ ^ 51 TJ5 515^f5ig 5® 3?5 I 

^5*IT«ft55 5T5--5ll5a515 CI‘B55I 515155 '5155 515 

T5C8t al'* 500 f5f58naiis5 5« to aT<35i 5151 


<1555 515 a5l!Hl. ‘5f5*I5V <515515 5155T5 45t 
«RiHl 55 C5#5 1000-2500 f5r5sn5n5 515W *F5i5 

*n«51 515 I 515 ®I5a5'I fs[SI5I55 ^mC55 515?SPr 

*F5R ai5 I tflvfs ml'TO PP5I Pf55 ¥11§bK»I5 
ifl5F5r5T55 (S:#5 af® TO fe®! 1400 f>85811315 
f^BIlHsi <55^ 5r5lfif5'(?55 f5a5155 515fa5f §^aW5 
ca55 ^11?15 C5#5 ai® 1834 f5fC811Sn5 ®lBfR C<T51 515 
58iw:55 5i5fa>8 S^ai55 30 3 «i®r*i ^Ti ca5?i5sf i 

^f55k f5?®ig C5t*l f®8llfa515 blH 5155 f55«15 5i*F51 
WSI WC5l<3 SI151555 C5C*1 C^Sltl *51^51515 5551' 

555551 W535 'fl’pffi a5l^ 5Ji®5?i, f5?ii f5»i (Chanos 
chanos) (fl5t ?®8Illa5I5 f5a5T555 5J81 f>8^ c®55 
S551^5>8 55 I 5f?5'! 51i:5 55®811 515 f5^‘8f 5C5 

I 5551?5®R‘IOT5 51551 5S5®S l®81lfa515 

5CSf f55l5H:55 ^51 ®l '5151'? 551®5115 5C5f 

t®81lfa51 l5a51C55 S5C51<{! 55 I 5^511:5 '5!I5TPf5 CTW 
5?5lf55^5l51 (R C5'R CVR ^ir$3 

m i®8nfa5i5 5w f5a5ii55 *35 ? c5r 

af5i:5C"l5 ^iaC5 f5Ca5 5rC5 C>15iw efl®l5 5!t?'l 
515 >831 '5ig.f551^’8, C551C5 51&: 515 n?l ^*F5T ai^SI 

*nC5 I 'Sliai >851 515 'BI151CT5 WCa?l 5^lf5BiI5\tfS 

'sasrs al5ac55 sfw a1a$ <515551 5^53515 wca^ 5 ® 

'5?15C®« snc%^ 5I5i:>8 5!l'»lf55s 5S31 ait?! I 


5sfl5 T5®15 ♦1^551:55 SwilCfl ^®1 51 ®^<R‘51C5a 51B-51 d1C53 

5 'i’&‘ > 5 ^® afa ^5 51^ ^51 ^ 1 ala ^5 sue® 
5iD-5i0tef5 31 ca 'fsito (1983) 5Wi a?55C55 '5ihF5 ®^mrai;>85 

aw l5^® i555C55 ^51 C5iaiPna 5^51® «tgBII5 >831 I 

fa-23,316113Wf5» M 

‘acsia ®55’ 

^Bi^i®!—700 006 
TO s 55-0660 


5rifJlf65 

58ff5 f5BS15 af355 



9r«Rt«f c»R « t^rfiri 

^rrsT** 


sjfswra 5nai5i TiPKsiRi ^ dm 

^C5f tj?ai m, si^apitof?! siwi ▼fjRnef flf«i^si 
C5R «Rr5SI I 

a*!;?!:?!?! f»r5fC5Ri cnfir ?i«Jsir c^s^ri 

Sl<feaisi I latTS snic^a b^i « 

cww «fi3i 33«nif$ Bfi® i 'Ht Sa^ai 

5isi:? '99fs cJi^ Ji^f«^nf^j 

a^sr ara^f-n f5C®if?i 
a*ii»ic<ii?[ i sn^c*r=^t CThrfsiRl 

§l’l‘8sit5 5tC«I»f 5^«?fC'® a« ‘Sl'I’tf^a 

aa asfi^ 1284,13^ ^nfiR, 1877 

'sjcliaa) ^£l‘caf aiawJilc^ eii® jpcaf^ceii^; Wsr? 

^pfaaisf ^ala^al cm cattsa m mm i 

^15 aaw sii^^iai ^«t5?i«i 1883 *>|>&it^ fa'sia 
5 ic 5 f ?qic 5 iq I isaaa 5 ^ a^^icaa m\ mm 

Jisfa ‘sisiscafR’ ilia? ailj^fjia 'sp^iajal^ja 5«i3 ’^cas^i 
me® 3iafC5i^ 3 ii*54i5^s ^ 1 siia it*i a^>ia aawt 

ciai^ asRi m mus 

aiac®R I 1890 c®a mm asw aa^ii'a 5i?fa 
aFCfffl^caS ?C5T ®f® ^wa mm aaw a<isi 

ca*itc® I Jjsica f'l^ia '^jg.® 
aije® m ma^‘ siws 

^a^ I 

'lia h®i 1890 ^j§ic^ siiai aw, ®a^^ ww 
siic caier a^^icaa ^av 1 sjfsjeri-csn^'taia fa's^ini sia 
laaa 5iaic® aiaj ^calssra;? 1 ®i?iipi !a®ia msw 
c^R «itaftai«Ji fesTi^ ^i, fafi^ ’laaic^ia ©aacaiaa 
^'ac® aica^ 1 m|®ica wwc’r ^1a^a?aiea «ia®V 5 c® 
5 a; f ®tii Ji"*g«fgca l^e?5 caaia Saa fji'»a»fl5T 

5 ca to I 1mm sji^ia h^ sir aca f#i aiifif co?i«i5i 


•Rit^ia ^ef SR I apffiari®! fa^fa^iisia « ^?f ® afps!® 
c<iw aaiKa «f«i 6 pfi « caw 6iafia ca 1 
CTO ®ia ai^Tcai f®fa ca^ ^mist ♦figi-giii bmw i 
1896 ^ca taca l®f^ ^^lafsifto ’(at’in 
5 a I «ii^cai aaaa aaca f®fa f^ia c^f§ 
^snaia ^ faca l®fa caaica wn^ai ^caa 1 ac^ 
ae5 f®la tee »inaaTOa faairs affaaw a^s ^1- 
siaf? cacaa faa$ sn^c^aa ’iis asng a^caa 1 aia ff? 
aaaa aaca f®ta *5rr|:%aics tj'af'S® 5 ca 
fBl’Faai “gg aTsfacsw 1 

«ii^c^c«ra sicai c’^w cvw c^ca ai an^ica acaifc® 
esicaa "sisia ai cia'^'fei a^ac^^ f®fa ac 5 ®a feeia 1 
ca«aif®fa 1898 a^k^i®! cafsarjw 

'sf® 5a ; al® aaaa$ «^wafik c’ica f®fa 1903 
fac*ia a^caa ac5 ’n*! ^ca m?r. ma. ma feaki® 
^caa I a^aca ®’aa’5ia faasii^aica c^fr 

«W5aa ai ^ca$ cals^nsf aii^ca^w B.A. -e M.A. 
’lal'^i l*rc® ^la® 1 ca^ laaea l®fa 1907 'g>&ic’»t^ 
B.A. « M.A. laca^aK 5a ma M.A, 
a?^c® tm ca*[t ai® a^caa 1 

'W^fcf« aiiasf^fa'Qeit^ faaca fawa ®ia @ik® 8 
tomi f®ta M.D. “aat^ia ^ai ag® 5eal^C5ia « ®ta 
a*fl® Maa fac*ia aa?aia51'a'sfaaiwca'S cafa® 5cafea 1 

taaaqaica Dean of Faculty of Medicine- 
ma csic^ ^sia <3 gfaca fvsfa ca M.D. feat -niaia 
^ai S’fg® ca^ aifSfspc’^fi ai m ca^ fsal 
'sjia ’iKs?!! 55 fa I cal aiffiN^fi ai aiaia ^ia*i 
fa^a’f a e snaiwa m«ia 5iaiafa sita 55 1 ®«nat3a 

Dean ¥c<5! 5Jfaa ml “It'S aif^f^pc^S fac® 
a?® f«c«ia ca, ^laaia ®nf.% tsf^^ai ^ai c5c? facaa 1 
^laaia ca *1^ awa a^ic® «nwl ® 5a fa, ma? ca^ai 


* ISailcfi® c>&6a ®ia 'siicsifa^ni cafef’^?® International Association for the Study of Tradi¬ 
tional Asian Medicine a?’5ia Indian Chapter cawl “I5ca 1983-a 6-9, ®ifaw ca Asian 

Conference »ifa5i5rai ’?caa, cal iifiica«ica cetacea ‘Kaviraj Gananath Sen and Neo-Ayurveda 
to come’ »{f^«F ca Mcaa*fl-*fafS *iii ’vai 5iaf5»T. faa5if$ ®ia asH^aia 1 


*• '•{Wflw cf ataiaaf, ^«(sw 
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“Pipw®! feWw’F spnw renegade 
«n c^fc® ssca^®! i 

f'sfj! 1916 *nB 39 ^5S ®i5® >i«vw 

a«f3 *i?isrc5W«fna »n® ^c?r ; w\^\ 

(fl$ <51'^ qSCT till I 'SHI® «J^ 

!i«5T 'Sic’F 'JiSvsT «isfc»rwa *if«® *ra^ 'iicv 

f®?j{ 1916 af®i« ’(a wqv 'siitc^ 
fa«fiT5Ta « diT^p^tfta «iinn?n»nsiTa ( 

ai?r c’&d oiifp^v C5]f®5Fn®i jjiw 
♦ ilaf5® ) cafjic®^ fesR 'Sia ^raasp mTspil 

'l^wa '5i?^Ji ^«^aica fefs? 1926 1932 

<a Taf«f*rnffr »iot f«OTR i f^isf 

®5faei c<rcv acjRi ^iwtaa ««ft 5w iff fa»rn5ica 
<TR <3 an;iia a!asi*i ^ cnT-ifS "f^n afca*^ i 
?iqHm M«pt 'BRTS^a sjc^sr, «ii The All 
India Ayurvedic Conference i?iPi «*fl afals®, 
3ic^5iPHJ 1911 iUBn^TaitT, 1923 

tc^ia lua^ 1930 si^a «ifaw*iwa cafflc®^ 

♦w WIST??*® I i«^ca tiss^^ia cafac®*^ Wifs® 
^aia «<i$j?i orsHRla jrr « wlawa fa^a i 

1911 * 3 >^ war 1920 ap&ipaa mi ’JW 
®iac®a fafss aw*i « aira pi*r, fasil, cawsjigit, 
sf«iai, ar5ai, fsaisra, sjlaaia, s^aisi ar??® «i5ca 
aaraa afaaaca cac^t, c^^aa wia ^alsj’asfl 'Sitv 
jflaca 05 a vca fj^cafeat^ 1 

9iaJ?ia 1927 aiaiaa^ f?»5 fa^laansicga 

sii^c^a taaima e fwi ?a®Ka Dean of Faculty of 
Ayurveda ^caffwa 1 'Sia^ arc^ia afaacaa ^rcet 
'sns.laaf^?® ®ii^c^OTa miffa ^f^ai laa^ ^a aca*! 
ciil,c^a Tslvaaarcaa cafefi?fr«i;t taaia cat's 

nia arcait '8ii^c% ^t^-aiicaa 1® aiwa «sti 
siasaa ^a®i ifl^ carc®^ feaa JttS fw 1 
f®^it fa^ica® a^c^fa »f^a-aiiiC'Ra «iti niSstm 
fl®«fc5i^ fcsta (aaa®'fvTC5f ai vcarc* aJaa® 5 a) 
BifT®®it»iia caroSa cafacvs-^ vw vcaiti vcvi 
c»iaTCR tbiig^c^OTa aata « anf® 5rw 1 

^aaia at^en ’waFusa ’i®«fc9a mi atl««t® ®Tca 
caai vara aiacaca 1937 '^iW'aaiPtan^c^T ’fiSWet« 
c>^$ aaivtBtfd af®Si area 5Hif5»T. laa^ f®tR af®SiCTa 
ca?»K®< ^ca anr aroiai a?®* f®fit| la^ 
af®iw8 ar«faia iKspbi 1969 2 rf®iR 

af^aast ♦rfaaa *npi fafaaai 1 


136 ®a a>l, 5 a awn 

?®fsi 94 at ca ’StcSa ®»ta aiafai® fstwa 
ai,atc>ia ejti inar ®w fttvtae caWl wfi «a’»ld astam- 
aa ag®n ®itit«f‘Fi ’ 8 fc?R 1 1932 
fn®ia stiai^atca cwipt f®f*t taww "antc^ swntaanatf 
area!?, 1930 cat's «ia dpfr aia area aR*iD 
faw caa 1 ®ia Ss?®vc^ awfaar ^ 

annif® ata a^atj »p®t«i ^ww ®i ata ▼am?} f®fa 
atfav "anfi a«t sneta 6 w ata ^ac®a 1 ai^ai in^ 
faatma *fr«aaa aaat'ia affaa^a area caatea 
ardaT ♦ifcta ca® tM' acacia 1 

iiaata 1944 •f&ica 25c«i 'sicitaa »tac»naiisia 
acaa 1 

'•Rjiawfa ««tcaaiT 

1916atawa’l f ![*5 faafaattatcaa W^a 
itnaatcet qaaiaca ®iaa facaficata ®ta «9ata:«t f®la 
a3c5a aatgfsTacstficsta “The spirit of knowledge 
left to you by Ayurveda is the spirit of 
progress. It demands that you should 
investigate and learn, and add to the store 
of knowledge left to you by the ancients. 
Even shepherds and cowboys knowing 
the properties and indentification of drugs 
were not despised by Ayurvedic authorties. 
They borrowed from foreigners wherever 

they found it necessary.So wc do 

injustice not only to ourselves but also 
our forefathers when we suffer Ayurveda 
to stand still and allow opponents to call 
it stagnant. —sii^rsl s-“®nf:^ «iT*fan?fa fa^6 
wcaa ca aiai caca cwi ®i a?il®a^ awi 1 ssi^r c 
f'i’weiT® aiai, <aat a#a ^cawma ca aiiPia caia ai 
srara caca cacia, ®hi acai ®ia c asR atcawa ^si, <*| 
aa^ ca^ aiaia ®cw*(i 1 ®ii^c^a3fl ar'&ajfiaa ciac^a 
aff® « 'afgsa ^ica i«aa caa aiarar c cai-aistatpra 
*8iasn vgc®a ai 1 aaat acawa caia arcacia 
®aa^ 'Siai facaalcaa faat$ caerp wa aia arcacsca 

iflcacia I .Tg[®?n^ aaa anasi an^ci^c^ aiiwi ffw 

aiafi « aiiaicaa facaiala’i'car sii^c^a laiaf® iii^a 
«if«cam ^aia ^spaw vea fafaK ®aa ca anaai 
tac^a al® oiaiia ^afi ®i aa, 'ansncaa * 1 ;^^- 
9icaa af®e 'siaiia 'sifasia afafi 1 " 

1343 aiita (It 1937 '•pdica) aihaarsi fai* 
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fwnsraw ^sfts aiOTf»i¥ m cii^c^ »ipnew 

313%$ ^ ’iweicjRi 5i«mf$3 ®i?ic*i if«RM 
Sl^^n * “^•/tfTD?l«! ama^ff 511 afigOT aBl^OTJ 

Saf$ 5if5 ♦«[?$ r ©Rws ^5ii« f$f5? «i«« 
?iceR * “«Hfji vf«jgis i[w\’a 5inrH <5n^^ afftrarfi 
«,—^i^Rii an^pni 5i*»w «t5« 3$5j a? 

Savia vfrj I ciT^c^tr >nw jjsk^ ante®? 

^si«f fin—aiCTv af*! ffw ’vfflsi £5} ai«wR 

▼faincf I nisiOTa «if<T cniJi c^r fws a$ra39i» 
»R51«IC?5 n5(I®IWR fRJfg $m5l«f 15, siiicss 

n«nRi ni5*i 55$ r 

fefR a;CTi5 asann *11 =a« 

31157^5 SaTC<T5 « ai spai ’FCS'^nsj 

cjj^fns sj«j f$5ji!{ifq Sopj^iciiai I f^-? 

$i5$'f5 f^ifif'fiTJi^aisnnis ansy^ifs 

files s?p$ “®n5;;c^«r afsss" ai^nfsi jjwisto aw 
cal^icni’^flan « Sacsi’ff i iia « awssiCfTS «5?j 
f®f5j ‘'a$w aisffls’' e ‘1^3 fii*ri;i5” 5>aif;i 
3»f«5lS ai 5J^f$ '51515 55ill SiCSR l (fit 3? f-sftfsia 5115 
5? 51 -iic^ f< 5 f;i ^ a®KS5 5 ^ 5 f <115 Ha-t«l55’51ifts ^fSSW 
518 (fsfil a?»5555f >iaaic55 c’aain nfnsss, 
ansirtir m £«fc^ ai^^i <51555 f^icsciii) <*^5^ scnficnJi, 
“^nffCSl 'B1I51!5 S'SsfR 5 l>i«p^ ®5il” « f5'SW 

'siisjc^T s?if5«riinB" ic$ ao, f’P^ mfs ‘a$if 
aiafss’«fall's fsi^wsi' a? j-aif^ifs'ssfftswreains r 
1913 c«iC5r^ ‘aow aia‘f55’ '5 bips 5 fwf, 
niw:i5 tl^i, C5wl, siiai^, fc5isi5, aifisii, ’pnni$i grif® 
ww f5f®H nisic^^ts fain 8 $cii ^iraic^fs njwidfs 
(®ii5f5i5i 'sffiJiidfsB are^Ji aisfsfs^iTs '5i5»**':!,*f ’sw’ff 
icsfin ) alii *is<p fiJiics asfn® icsfin 1 Wc® 
i?«ft a$iai aisfs <3 si^nis ‘awls afsss’ a'lsiiws 
'5?i55iPi 013 %® ICS asifs® icsfin 1 

1926 '^ica a^Ris fsfnsai asifss aws^a 

foC515$C'?8 f5aS55 G 5i51lf5^ aCSia fsSCS faiM ( 51 
csia fsi^B ) Ji'ac^ f>i5ira fji^iiw «if®ii 5 ai 
5WI nesa I aw5 §wifn ®i5is fnfa® 'gfsvis 
'D’Fl^ «a^ $<? f55CS 51 fnfa 5 «®lB 5115 5113515 iHls® 
^ICSIU ‘nifs 5»!C® ai?5 int ( foWlS ) $<5 'SH^f^’l 
f^Ffi'anefls f5®i« 513C15 aci 5i»i^^ca aif®‘>Tff: swess 
f 55 w a«if$ 1515 as caci' a®iaf5 as a$?*fl afvgcs 
scnci, il 5 < enw CVR £ 5 (ca 5 S^af^s 5151 G ®ipr 5 Cl'S 
nvi a^ie 5na^®iC5 afasf®® ics cacii spi is, 
<555 fn Bipin Sl'55 Jl'Jil csicase 'S|lf 5 <$T 5 5c6ci »’ 
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aa^icas auMn «fsoHS'n^’F 5 ^® snan 
e 335 asHif fssn, SaTsfef ^ fiw*^ 1 

ws^^icni nis;c5^ Nw 

1916 csi^snft ffm fs^ fsifsmncss 
fsf'a ass liiaR men aaiiw “Ayurveda or Hindu 
Medicine” f55cs cs <5155 ficsfienii. ®i5 icsi 
fa:<ns ®C55 « siiaiiG fsens^ ntsficnJi, ®is5i^i 
51185^ 4'^a fnfa5^ nsi 51 s : “4\i wfs af$ fsens^ 
e snail 5fsc® sen i®i tiinai^ ai sfe® se® aira 1 
®C5 n-a nais mfs is^a issi mie® aifs cs, 
«iif:^5fs nior ‘ 513 ’ acn 5i®ia 35115 hi : caals « 
si3$ei5 'Si<ji5i»(f5 sro’ls sdsiseff 

‘ 513 ; acas SCSI sifn® iee§ 1 ‘fa^’ acas sisi c«rii®i« 5'5 
fassa 35 ns HI; aic^icniHfsia’ 51 ®icai5»rH e ai5i-f5ai¥ 
fffsi 5131 ‘fas’acas SCSI af?p?$ is-iisscsi afsain- 
fesi, sc®5 ssiHfasa, nini^a nssais e sfiiaicss SawiH, 
SIS sicn csianis sih sh'^ fH'an is, si •a^a sihst^ 
nfn® HRifss aii^f ^an is, »a^ ss^ facss asics sc6 • 
‘a*f’ aca ^niyf® ensi 35115 hi.—^ n®* ‘siesfifijifsiH 51 
®iafH5i5 m<i (fls^ cats®* sis®l8 a^asa^ns' 55ia»ns 
cssiH ‘fsSms’ ^®nf5 aific^ sSr 3f5ic5 aiea : • • - mfs 

fasfHais cs, ni^c^ss »a^ «<? asHi-fn^ms snucii 
asw mil SIS 1 csicaisawHsiciTs n^ns^i g fnsiss 
<iis^ (SSH nesa snais si nni csfineics snail ^51 sis 
?ii, CH as >s\ ®c^5 siiicsi ^assies siisn asi hss i 
iiiSH fa apffaW® nifi^fts Massana sfsi 33^15 
®css Sas fn^safn esreas aisa g nw^fn tst c®s5i- 
sn^ G asnacais ^aisnf sen siac® aic5H, ^51 a'^'s 
csia^s asnaic^ caca ®kw csi^i^f^ ®in'«iC5^ Saais 
asc® aiesH r 

SHsn G asfsFi-fHsfspi al'sics asi hss 
ca fsses cnacas fag m^fna fsasinfefsa sisai 
®I5 sfs® “mifna fsssicHs 'sncmea $ 1135 %’ (si af»5S5!f 
5«ai5 SI sill G afssis afsa-ani nm a^a 1973 
35 frita aaifa® is) aisifnc® fsaisics mcnifs® 

ICSK I 

fac5is®cs5 awH^ niifna fsaiCHs 'sncaica ^a^s® 
Ssifaa iRtCi; S 13 , fas g a^p-Jil fccsiesa aisns'?! 

aiacn nlcsia sissa 'ss^ fsercss aisisis^ fsh® 
icn G fssfi ns^ S«5 icn csicas nifseas as 
as® ^ I iifsca ai5«ffs cs, aisnssii J^5 hs. s5^ 
af®Hfn nsws ^wsih i niifna fsfasaifssiHlcss 
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<n««nra m w fe«i«r8n»( jrmfjra 

*Kfl «nc^. cfit ^ic® « fjws?fB5fT«iw gsrc® 

•flCf CTC^il ®l®ra5 vflVl aVW 5reT^*B? 'BlT«t^?fhF 
»ff?iw*i ?is?i?i sn^?! '»ffaw“iw 'swra 

Homoestatis (at’f *t^ c«i!:=t 
>iisn?TO ^C5TI Homoestatis fstsfsr® ^csr csiwa 
’fU'i Ji'Bifs® »Jica I 'sna ?if«r ta^ 
Homoeostatis c^iq f ®R?ia f*Fca 
«nc>i aca i 

»iisii®(w wc?* 5i?$i <3 m «iSK^ caic’Ri 


[ 36w ^ 54 w 

▼15*1 4‘9iftr® 4rs mx, «ntc^ *n5«H5 ^csf 
Homoeostatis »itaTO «fliiWffai ac55 4i^>ni 
8jw*ft5 I ta^ snyni jW5is ii«mi«i teww ac^s 

51W1I S*t^r?*ia ▼Hf4C5F, csr^nw^ 'ira on^c^^a 
’ipw*n5 0itf9T5ff ia5t ^f5f 5ii»nc5 'oniasi 

4C55vpra ▼iwi <aT ®pfl <5iif?^pf« ^*1151 ?«rcB5 
>«<? C»|iJ ^1 ®Pft *sillC^‘r 55J115 ww <nv 
t^-fisi« 'Sffccri^stsa si^ Jiawt eiKsn^ Wva*! 
5RJC5 « *i«i4ii:«j3 flrtRjsi ▼tfass 4c?r 4 Wpi i ’ 


asfta f5wi4 '•fmm Sotik^i ainisn^fsB (iRfiiaifJF) a!»i'4!c*i5 
5R4I ▼^l 4C5i;4 I af“I^«l STIC® ^tgv 5lf«OT5 55pt5 
«if?Fa a^ijwc^s 4W t555i:*Ri wwiww ▼sea aqww 
▼51 ^ I 

T*T-23. 5WI5Wf^ 58te ¥43lf55 

‘Jicais 5sft5 t5SiH ■*rf55ff 

5ii5T^R5i—700 006 
(3PR s 55-0660 
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31. a«|5i 3wsi^ ^*ifwiv Saasj fJia^si-2 

32. C5W5-7 §iw3 Wsp? 'sncsfiJ^rfsa a![«i 

33. P5CTi®-l-ii lavaw si?iW5rgl<i «if®?iR 

34. f«fepnc®?i a«R si^vica a'T5T?[«n 
34. (?F) aflR * 15 ^^ wM *IR 

34. (a) a«R si^r^ica a»!5Ri«ii 

35. aasi sinfMs4 nsferati^ fita>6a®l ®if'5?iR 

36. aasi «n§f«Tswn»ft 'sifeaR 

37. c«M-6 e 7-«fl? sjci^ia oifsaR i 
a?ma 2 Jian? «iaaF? i 

38. ^^1-9 aasi sa^^cfei ^iics^iasfra casa 

39. c8ffsf5ft-8-'ii?j a«i5j si5T*Pica ®f*F« i 

40. aasi c«nf«N®R sn^i OAO-1 

41. 5ii?K«an-l-ias 5aia^«i 

42. oafa^ia-l 

43. aftjR, « aiifsp '5(nc<i5sti-i aweiw 

44. CTifsf-1 'sjfcaiw PTORt® f!?!?^ 

45. c®cjRn4-iii?i »5[3'’icfef m aaagT^ 

46. ^5r»}- 186 e J88->a« aasi asdffn 

47. caii8f-4 •Q 5-ifla aasi wia ofa? 

48. aiaifflR fasiR s^ra f???® 

49. cwFj®:-5-ii?i aaa 5® aif®aR 

50. aincaiwi-8-iia 5® Rif am 

51. «iiicaTC9n*l 1 cacaf aasi siigwfl sswaaq 

52. sBif«5n?i-6-« aw siasi sr^s awi^ 

53. sinfflaRi-7<fla jpp si^saac??! aiasi^ 

54. CTit«f-6, 7 « 8-ii aps5fJi sn^w?! si?i^ia ajf'SsiR 
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55. «I1TO5!|-12 *flCT to m35«I 

56. asiR ?f!isi Saa? « 

57. maK5T!-]3-m?i '5i>i?F5! 

58. slcjJi; ansi ^shisi 

59. jjRi-ie ra’jci?? R?pn aif3C® caB*i wus 

60. ^i ®na5 , 

61. 3iIiIcaK8TI-14 RI51CBJ sn^SB 

62. c’ii^5-U'5inaiS$-4 fsi«R I «iRja««i 

«PTC®I Sl 5 IBn»l 6 Ta‘l fR^'S 

63. aiiKaicen-15 o^w sng^wa sbib^sbr 

64. aw ®iib- 3 SRcacBi 

65. 5in?BRiB“9 spwai^fl vw waR 

66. «nicac5n-16 TO RiJpB a'BRBTB 5siB®Ba 

67. 5TOfB*Fi >0 Bitaara 'suTcarcBii cRite? gf« 

68 . efn«Rn$-l 

69. c’BTaifRvp} c^Mbsiir7b iSaa? S^a^aa 

70. aiiKaTC®Ti-17 TO Ri^WB ai 5sia®Ba 

7 1 . ’^i^aTiw Rci^a p§aR Swaa 

72. nm w^bhib fsiaR 

73. R^iai^ faaR 

74. fsiaR 

75. ai^«^Bra-10-45 aw ^5»af®B awi<; 

76. RiifaRiB-lO-iw RCT “pa awia 

77. sinfaRRi-10*>R?i aw aw^, 

78. ai^-QiflfliB-11 -sas aw ^5*af®?r aros 

79. caip-18-ii aasi sqaiaiCRB ^lasFST ^ifeaiR 

80. «iiTcac@n-cait^ 

81. cTOBi-9-<aB aiTOi iiff’jciB "sucaiafsii 

82. c»cRsn-101? wear «®ra caraipna vw 

83. swccf ®ia®?ia o aaR sisfsi'^^cfei 
siicaiafw casa 

84. ®itf^i:*2-ia?i Rsf^nassa 

85. R^i^ia aifis! vtoI ifl‘&Riai$c«Rj ^9 ; 

f5<3-l*iiiB S^i^aa 

85. aHgs ,^-6 sii^iaiac»&aR S^w^aa 
87. caiiL^ 26/anoTi5-6-iSiB 95 kcR« fsiaR 


{§6®si r 4, $«i a^aa 

aii«2^6 sreiwasTtoi WRi awBi^^rff aiR 
caitaa-l-JiB ^^t^^aa 

89. «if®cBafR a^iRf (HscaiaTB S^aa 

90. caifs 6/aii5f|f6-4)B 139*5 f^cRS fsjaa 

91. f^«-2 ^S%^aa 

92. aT^«;ffBiB « ^wb aiw^ 

93. cai^sf 32lm^6-m 175 ffRW^ff fsiaR 

94. '5CR9Ta-2 <3 aiw^ 

94. (▼) ®cbwj- 2 >8 ^5^f®B aiw 

95. ait«R7?n?-ll « ^f«B awR 

96. f^'Q-S S^waa 

97. afafgr® efif®<j:»iB 5 ® a^fi® gff 

98. catB siiifiJiisi aiiRf fsiaR 

99. caitsr-35/an^*6->iiB 184 fwRan*lf fsiaR 

100. ®TBC®?i aasi fffflsi lasB ®^waa 

101. 'BweRi-l <3 afRi awi^ 

102. cai^9 f$ 4/an«3,$-6-ii5 74‘8 fifCRB fsiaR 

103. si?i»jria aiSsi asiifwra aasi <5if®aiR 

104. aw amfsiiR ^^waa 

105. '5i3iefi«-2-ii?i aw afaa awi^ 

106. calmer f6-5 / aii^6-7 fsiaR 

107. si?iaia aito 

108. fws^B sifjjsn casBfiRi aifawB^TBRi sunatiasraa 

109. «iBcaif?« aBiisft c^JifsfasiR ^aa? ^Bia S^a^aa 

110. c"aaef5iB-l fsiaR 

111. SM M Saa^ a^cawR fsiaR iia f6 ^iia-B 

112. ‘'fa'ftB ^a 'si^fiRf ^aa? *a5-fl« spia 
Sswaa 

113. c*aa gBBfR fe^waa 

114. «iiifa^flR-4-iiB aw §%^aa 

115. ®caefiB-2-iiB afRB aw aiasR 

116. aw fa<3c§i rkrb aiw^ 

117. anfsTca^s SwaR 

118. ail'<3RfBI9-10 ^C^TBaifsSffSl RTSW 

119. aiRiBfa a«iR7 surrHj §^ta*aa 

120. ®c«5iB-2-iiB cRagcRB aw aiw^ bcb 


«tR«h«n 

88 . 





TO sn^ *i'W 

v?(is ®<R sng;^ Wwcss i Pi*i^ 

’i*w?i ?ip®?i fiTca^ 5C® \ '$1^ 

>«▼, 5^, c«tj:v s?5. ^ »i^*iira?5TC^ 

(digit) ^5Ti 55 I f®f^ “P»ff$?r sntsii snc^i snc®? ^1 
^fiTO on^ I siisp^ 51C® iT«ifg <51115911 ^ *pnfd 

^ wns ^ TO ^"rfsi’F 5IWJ1 

5^1 TO SfigOTl ¥10? W?\ TOt» » '®^5 

sn51^e?lfe?f §T'3«nt5i <511191 IBIFIV 51W1 ’F511 

Scfi«( ®TC^ I C9SR cawpf^s *mh, i?Ij?i '"iif's ^<$nf«f 1 
<3iisnw9 «f»ffsiv inf^ 'efl»&-TOra ara ?'2 RC«^i to 

CIT!:?! « 51S1S t5*2^t«l S 159 'SI9C'$ TO TO*®?! 'JlWS ’FI? 
CTOf W'QSl TOCf I ^ ®W»n^ 5C5TI 

*|[5D FlWlffiS 89^ I lilt ♦raf'SPS CTO fefecto 599 

9f9TO ( ‘ilTO TO, 9*1^ "^9, •1'5’V TO. ) V 

actnarsi^ 1 CTO 5IW9 TO C«ilC9f 91 to C9C5T 

♦19^9 Cl9TO^f«t 10-'fl9 f99‘(9T9 91'®I7F ( 10“, 

10 \ l■5^•••^^lfIr) C9i9n91 asfTst's ^sn^ro 
WSI9I C9r99T 9*[eF'51?eiC9J| fSTh I 
i9W[9*i9^a; 403 = 4 X 10'+0x 10“+ 3x10” 
=4x100+0x10 + 3x1 
10-J19 9i«n9i<F 9r® fTO cei'in 

919 1 C999 0'403=4x 10" ‘+0x 10'^+3 X 

i0-» 

9f5rfa^ST9 1016 9CI 5« 9»lfsi9r 

a®!® 9191^ 91 TO 216 f®f®62* farop (binary) a^if® 

959919 V91 99 I a9il® 91991C9 abjsHC*! 

91951tC^15 <fl9t ’asifa^99 9ri^9lTar9 9I?99'®9 f9^I>l- 
C919J ^P91 919 I 9af9^ 919?I9 ’WC® TOT 

^slfaS6lC99 ^C5!9P6f99r 9ST«a ?al6 f9l®a ®)9TO 
^ aC9TO I C99TC9 (119sf6 ®(9>8l (flsp' ill9'16 
al®l9l9 fTOC9 ¥9C9 I l9i^’S 199^911 

*t9il3i;® 910 jfd 19?^ «19^ 999>19 >99t <«6l «l*l 
m ?srg‘BT'BlC9 TO 919 1 C9SR Xl’<Pf6 |C5T<96f99r 

^ 99 cron (on). 91 59 99i (off) qiTO 1 ®ic*f9^ 

C91B11 91 '3ic«(¥ 91 <lll^a TO aiC9 91 I '«9n5| J9Spj^ 


9lf®9 fTOIC9'^ Sf9 WefC9, 9) ![9 TOC9 911 91199191 

tolt9^ g8TC9 '5119 91l1 '51199191 f9C® 9T9C9 ®1 V99 
9S9 99 i ill9fTO6l9 91 91^«(91 ®]8J® 9:9 ®f^9 af9959 
191:9 91 59 19C9 91 I '51339 91 ti9fl?jto9 9151191 
fi?-«fl9C9«i) 9t9PF f9f^ 3)9'BI C919fK® tol? 91019 
®f'59a915 f9«fr99 V9C® 59 I 'flSl ^ C99l 91019 
f9^‘51®BI 9t9r 9F91 919 91 I jfg f9f®13 Wm 

«f®9f91 'O^cai '519 f9'§‘ffl®19 919 91091 9S9 I ®151Sgl 
TOfa^to C9 95ra ^C9ivtf9^ 919519 TO 59 
C9^ ’29 f9'^9C91’ll ill9t 'S19jef®lt9 5rei9-5W19 919 
TO TOC® aiC9 I >fl^e?9I ^9fa^I9 a5'9 ^’F6f9^ 
f®f^6i®T 9iaif®c® f^ow aiT® tn^cstfisi '5ic9 919519 
TO 59 1 ^D59R 9'Ssn9 9r9fa^ 5Ca f9®I«9S aifi 
9^^ b5f BWWW aC919f9 I 

919 C9PF^ C919fl 919 C9 f99W a#S 910 fef»c69 
^99 ^<3 ^C9 ^ Sck5 I t®?®6 2f6 5C5I1 0 
J19^ 1. WIC9¥ 999 O-CV 99i (off) l-C’F C«n9Il (od) 
91 O'f'F f9911 (false) 1-C9' 9T®I (tllie) 991 59 I 
«Tat9^ a9if®9 10 <99 9TOf aaifiC® 2 
919519 ’FOI 59 I 

f»99f*9S a-KfiJCO f9to 5K95T9 <^9 

‘Tat9¥ a9if®C® 9-tll9 C9»fl C^19 9t91! a^T^t 
9a?9«F f®f^^f91 '611991 f9^®lt9 9‘1f9 1 9-i!9 

999®! 9t'9n 10 C9C® '59991 a«IC9 T9®'!9 f®1^6 1 ill9? 
919 a«l9 f®f6f6 0 fsTf^ll 11 C51919 «9I 9999 2^6 
f9®!9 919519 9^91 59 » va|®TC9 ®(1991 '5ia3»9 

5l I aSifTOO CI1991 9*1 '5^519*1 

5919 I 0 O 1 C91’919 99 '5n91C99 51C® '599 C9fH 

91C9r 91 I ®1^ 2^ W'919 «59I a«IC9 !9®!9 h5)»?F 
!®fs5d 1 e 9C9 a«I9 fl'aw 0 919519 9'91 59 I 

!®9 51t9nf6 11 9191 a’FW ^91 59 1 wafst^ 99it®9 
31C5 91C® ®1PC9191 aitTO JO 919 C9?^91 f95]’«|5 99it®C® 
C9rR 51W1 9^9 fTO*! <51191191 I C99fl 1 l-C’F 
<fl9r*Ul9f 9v?I 59 I «f*lfsiV 9lf®C® C9519 99 tf9 99 
'OTOll CST919 «f91 !®9f6 f®ff6 919519 TO 59. f9'5I«^ 


C’l^? 9t9f9» 1«r9fltTO, 9t®f1-711202 
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[ 36W 5^ »W!i 


5ra few® iJBl 100 ( ) 

W5ni ^ »wil®ro 

5n« c*^’*n t[5 'SI siTervi f^icii 

C»T«IR 5WI t 


'f««flsiv JJWII 




0 

1 

2 

3 

4 

5 

6 
7 


0 

1 

10 

11 

100 

101 

no 

111 


JIWJTIlfsT fucs irfei® S^fO «[!I *ll?I IW 

«n5 I 

“^a^w ®TaPi) ca 

carasTsnD 0 « 1 Ttfca J<Kfl CT^farc^p cac«i aiJii^ai aw 
^ I 


0,1, ^ 10,111^,1^ ■■■ 9i. 100, 101,1#2- 

'Sl^cw 0, 1, 10, 11, 100, 101 JP^l® faai*^ 

arca i ww IfsuRp ®iafav c«Ka? 

ai f*rcar ‘aa’^a aia'pn^fw- 2»fla ff5ia*6iR ai^c’F 

(2^ 2^ 22. 1 , 2,4,.) caiana i 

^fwaaa^’is 101 ( ii’!f-“ja{-x!ar )=lx22+0x 
2» + lx2» 


^ faai«a 5 ’^‘fawiia ’P«n aai ^ i oiaiK 
5Faia anJii #' • faai*a! 2-iiia 

aiaiaiaf ai® fffca cwai aw i casR- 


101 = 1x2+0x2 +1x2* 

S^fca? fetrwaai?»ia 'swlaa' jriw araw ^i-laca^a 
fg3i85p jj^an^laia f »if!PF ara »fi«ai aica i 

«i^'fla, faBi«a5 101=4+0+1=5 (*f*afspF aw ) 
•101 =1+0+1=*625 (f"ilw aiw) 
c^R aalaar a^ancv fawa® awiw •rfaaf®^ awT« 
catc^ »i« aa i c»h «ia« «r*ilav awn weai aiaw 
®K«F 21aca ‘aa’w ®ia to® aa i m^ara aiaM^fw 
(wafa’v caw ’la-aa ai^ f?«w awjif§ ai^ai 
aia I 


aca arfa 147 awnffev faaw fstwd , vm 
TO® ?ca I 


«iiiwa 


147+2 = 

73 

1 

73 + 2 = 

36 

1 

36 + 2 = 

18 

0 

18 + 2 = 

9 

0 

9 + 2 = 

4 

1 

4 + 2 = 

2 

0 

2 + 2 = 

1 

0 

1 + 2 = 

0 

1 

aafaa? 147 

= faaw 10010011 


fata’F ca^ia ®5fiww fa®w fefatfi fwace 
®iJKaf6caf ■aa’ta 2 fata ’fac® ?a iia^ ac®PF 
X[a*F5i cac’F *j4 a?aiif$ ara a>!3i “aana ferae® 5a i 
Saimaa aai ai<f O'ns-c’a fasw fef^ 
ferae® 5ca i 

» ff 5W awii 

0 125x2=0-250 0 

0*250x2=0-500 0 

0-500x2=1 000 1 

«i®iia awfaas 0-125=fa®iw *001 

»i^fsa aia5ia a^ac® ^eer ja^ •taif®c® cai^i, 
facaiu u*i'® ^i’* ' 


ffar«ar wra 

faaw caia caara erai faaferfa® siafS a?*? Saisa*! 
aca arai^ aca* 61 

0 + 0 = 0 
0 + 1 = 1 
1 + 0 = 1 

1 +1=10 {“jai, 5K:® aiw ) 
®iiafii W“ifa*f ’TOf®:® 'sisis 6 ' 5 ««l Sai^aafd 
aca 5 < 3 ait ^sifav i faaiw <iaif®c® 10 (vaaf*»jai) 
5 lw caiana i jg.'sai^ ^ap ®na m caia asaw 5 ^ 5 a- 
ta^ faaa fa«w *iaif«t®'e a®i 1 «aarca «na 'oa'ft a? 
Sscnjaa ca«ai arar 1 (»n»twnf*i a*ffa’F aa^i carafe 
caaR 5W1) 

10 1 
+ 110 

10 11 


5 

+6 
1 1 
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fwwtiww 

A •tifeps 5isW 

l^ucRiwi wmi I 

C —0«i0 
1 - 0-1 
1 - 1=0 
10-1 = 1 

mTOi »«w0i ^ tall ▼SI m I 
1^01 13 ( f“iftlV 5!5[^I) 

-1010 -10 

0011 3 

a^ROT: 1-0=1 Ms 5C8S 
jfte s? ’iwi ▼rai I ^fs^sT 8« (tasnw 

TO ) C<ICV 1 ta fsiJSl 0 I 

TO j 0-0=0 5^ TO 1 1—1=0 

tnw «ii«f 

tfw ^«i «n«ifsiv C5CS cicjiv sfsi *ris i 

▼1**1 sriB 515?$ inirai spi stsi ss^is i 
0x0 = 0 

0X1 = 0 

1x0 = 0 

1 x1 = 1 

*r*ifsi^ Jins svp ^«i ▼scs Is^rs 

^Rifvsrs® <iicv ^*i sfcs 'STsas csm sscs m 
▼SI SS I 
SsRS*! t 

111 
X 101 
111 
000 
1 1 1 


fsR^ »K«oi ’R'sns ♦iftisfi® 
▼ni ^•PTOifS ^ tas araR i 

fSRRP w 

fs«w m %▼ f>sfsR «iws *ra^ ▼sw 5si 
▼«M ®«n?s*i ta ■'^taf ?ct stcs i 

1. «ien 

10) (110( ®T?T^BT ) 

(▼TBW)/ 1 0 \ 

To 

10 

0 0 ( ®n»c«is ) 


2 . 



1 0 1 
100 


1 1 

fsw ^wsc^s an*ii5»ncs 

^feiSR (Boolean) s^««if«i« s?ri ?s i 'spsi 
£▼391 *fi6t9if«f® ta ^cen^^j ▼csff i 

▼srf'i'f^ S£8S ac3«t (input) « f^^fsi (output) 
«iiC3 ^tss^^TsI ss STO «nc^ I 

31^ ▼Sf^SiS »lfs5l9l^ IfSRS ’ISil® ill £▼£?!« ▼!▼ 
CTSTO3 *fKSill ▼S|?‘n^ f^eiCS ▼f^Bl C«|PF 

ef?$!fT«s ?iM«^ sra 5i5n3iii ▼cs pi fsscs ^pipf eiR 

ffiT® ▼sra 5C9f 'mi ▼sW^is <3 ^C9r^^csis 

Saf® Jiwiiis ®i« f«Rs si3*n srsi acswR i 


1 0001 1 





v5?itw!i sfff® ’P*ic^ isnsnOT? 

:j-»pS «jT5«n wx. I 'Siiffi g fl qpsra ®fl5r 

PieiCSf 5TC9T?l &i5®Hl W<(1 

?nc^; JK9ra «nff® ^ snjttip's Tw$rj 
■ftcrsi ^5 ^\ I 'fl’SiCT ®R*ii n’fft sierwfii ’rI’FBI 
^*lRi cT^Bi 5C9fi »n c*rf^ voi W'G?n 

?ra I a«isi fWc^ m«nr f6 

j 

55fsi$i?r m <3 iflvffi 

m tiifj^v Ji8TC>F c^R ^ «n^ji «9ipra fe»Rf 

vBiv ef?icj?i (tsD-l) I q^tfSi ii^aiOT 
I —Wp\ WMl 

I vqnL 


crwn 

fsa-I 

«i!cs «rc3 af®5i ^ uwc® simeT t^g^'i 

^ w*!ii in:5f?i 5 ^ ^i^c® efra?! f^Rsi 

3cac5 I wsitfi a«ipf| H*i isiidi csfeui 
^5 h 5^1131 c’FT'i f^^'p a®i?i (111 

^ca«p% I si^ai!! aaliFifd w»r®!Pi 

c*r^3 a«c9r ®C5 [»fc»f| kHiT^sC'S c^stm 5ic»i?? w| 1 

Jfpts 5F5IJ «j?i BT^si ca% 
f3Jief:i 51 a «ifTO »n>i, 55 ^®!«f?r«??[R«r 

«w w«fli I cer^'c^ ^ ^^rnicR 
3iw?i a?i^f^3 ^psTPFBJttffff sisfPTRi, fSf^sjnwa 
C3*lf«I I 


*RrtiFi—1 1 feff-2 «is[?n^ 5ic?fdcv ai3sn 
3®Ri feats cacs^ f«rts =snpw =^fT^Tca 
feaf c'fsitw $rf®cs wesi ■ 55*111 wffei dsjsiw 
1 ’4 cn. fsr / Ai fef^s ?[a »ftc?i ^itcs ®n«i3i CT"nCT 

^ 5I5ftcf 5-Sl|C3 ^t51S fe8531 A I « Bi '?1P1 



^i^icwi I ?i':as ai^^fe a«isif$s feats fs^s, ®is 
feats < 53^5 (flCTtsI « 5 ia^ ’fsi ?t5t5 «i«ff^ ac3i'»'?6 
^^sarc^sl siffl t wai «wtRS 53fs«nt«f fsta 
ai^gfat^ ^ ®TJlftftSi fsgl3 «1S»5TS Waits^l 5t8t5 
®S? ^515 csndl « wm Sip9R»f5WI 

csam cw^iTPii ^wi I 





1^831 » iwpg ^« ii rc ^ 


niWr ¥■! * (feD-2 ) t qm^raa ^=27 csi. fu. 

»r?c»is $b5^=x=25*5 ot. f*i. 

5 ^ (Ai, Bj) «?9i®c»r?i «r«5=X = 25*5 m. fsf. 
•n?iHi—2! 1-iiia «if^ aeia caw 

Ai sw «n5<3 Bfsr urefi i asaj s x = 25 c^i. fsi. 
<j X=25 CT. fsi. I 

’nrtvf-S : 2-«q5 "sifgsi aia>?i aetra c?w 

Ai '« ‘nfwc’4 Bi ^ «fh:a litBi «f»i i»mi ?oti i 
i 'sia'ws ( feB-3 ) «• ^ipwr 



fKI-3 


c«rca^ m ^[i?ic«n I «F9 i * x=7-4 c^iJsi. 
X=:7'4 w. fji. 1 caiafi ^iici Bj 5 c«i ana's efsi uisicsr 
X»xaO aiffwarwai «i5C5r ^icsn^-ftefiSB iftf® 
m fafws «i(f« ai(aa> <ni Jijsra ^icaj 3 w 

amc^iw wfl I 

’nrtM-4 1 sjerfda ^9 siwii 

^C9« I wwj ▼rtarjft 

c^ifv«ciT(«x)^ anaia Ai « Bi ^an ^nca 


Jisnsi 1 oisfw x=(14+14) CT.fsr. X=28 CT.fsi. 

5?? fafsBH ora?w 3j<isiJiK*t J!*tR 

5CT jfl I tar^ iiwai f««rsRi »ita5n«i s?’i*n c*i ^ 
’ifasiTC’fa gffta siwi^ aral^ 5ca c^iw • 

»i*fMisr i snsT^ (C5 iv *11 

ansni 5i5#¥awa m »waw cifs^ips 

^ac5f c>i#r sasfiviw ctf'iiwi *n« (fRM ) 1 P ?a*5£® 



fHj4 

5IC*ri ’ilasm wcv «i«fv m aw- 
Iwcam a «ssrarea «5!=[5 5i*f 5 a=a+p (1), p la^aiw 
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KIWIC^ fU'nTBT ill^ «$9J1 I ^SRIUCBl 

mtfin ♦It? 'fl'ufS 5jt®-®ii6 nucin nro cucbt i wwi, 
OTflfR 5 »U-gC 8 n C81TV «C 8 I ^iflptS CRW^ni iRf§l 
![ra«!« |‘e 9 ppsiw ancai ^ 1 f¥fu!«i <a'sia 

cntu <air>nn c^cr 1 crfii tscsidi sen. 

uiRieRF, ewRia fuf’s cureifRu sps BH'Qnw nra ’’rtcu— 

«n «i*i urea ; CT <aa.. { 7 ^^ fjif^ 

niw RIOT Tgpi RIOT Trot iflCT ototjSbi ^pr otri vot 
S[Trot ot«w R5i riTr 58f, wm, rwh# 1 

'«Rft»R ClOTldlC^ RffSTio® ROT CWR VOT ^ vniCBn, 

oRWR uns’er Trot c^r wnm gT^ra Tre«§ r^rr i. 

SOT ’^<snsiOT onRuni rot citBidi ^ ^ vot ^Iirot i 
RW RsncR ^R^ireiOT Tvsns’? sstot i »nc55?i ’riw ’ROTv 
RWTS Rltfl-’HR ^iT?OT— 2fT®RTR«JTR 1 

[ <5^ RR utRTCR RiTv «IOT?l« OTIR CREBl, R«R!(tR 

RR, SRIOTWI Rllfri I?:?! RR, CR CVR spWlRRlt^^ RR I ] 

T?P} T?3i ^OT >«:♦ TutoR ^riot. “ri rbioth 
5^ asicai rsiot^—irr rir Trrrirr i” (Hr akbir 
R iTRf RisviiT ^roucri .Tv ups Trrir, in^ Trricr^ 

CRIR RR RT^d UUCURTR TrCR RIfl rTbI Tfffe I [ OTTRICV 
VRl RSnRlR UIRlRTRRf ?SC5«ei BOTI 'WW ] 

CRimt "RROTR >«¥ RRtn CRRT « RR OTCt OTPRTrRIJR 
JWRiCRR TrwIR RIR?^R 

CRIRI^ RROTR RIRIR RraieRR CIIRII^ «dFI«HTR CRRllTfi 
CRIRRR tRIll^«r ai^tRSR CRB(1 I CRIRI^diR fRTon ai 9 


OTKV emv CRRHR WRRIRTRiriBI.R^CV (Tr?> 

iNT ) R*fe ’RRP5 <«R RKRfR » «at>rR ROTl <lff®RWl® 

«PR n rirrtTru^ ( riSottr m •flv'Ki rwttr ) 

RIWR ®l RR. SiTrV rib « RRi^WRie ^ , 

RRCRWI RKRICR CRIU OTR I BIRTrCV RRIRT^R RI^-! 
BWOTR RICR •R<rTr fetes RIOT »' 1980 '^’OtOTR (Jrbtr 
‘OTI^TwR RWiR’ UflOTlTR® 4vTe «l#IR dT.CRBUR 
^T«R1P! •R’B ^BR iWnOTR ^1 RFOT I «i^T6r rw Tsr 
‘BR dRTR RIROTl RRRl TrWRWI’ (CTd’flR RTR1R TrOTRRRRI ) 

uqiTCR r^Tbr «f6pgiS*n^ cbjotTrsskrr uiRf rrrj 

RWRIOT SRfR « «RR?TrR RRl TrCR RRiTrRW wTR’S'® 
ROTl I T»CTR CRfll. TbbIV «nR ’JOTIR RlRlR UHTbroti 
‘RIRICV’ <V¥ RRR^’ 'RR *r$ T«rRKWR^H «UlT^ I 

.TrCRRI RIRBIRR «flR^ 'BURB TRiROT ♦Rl^S TrbRC®« 

an RRCR RROTR, RRITr*? RJBIR, RiW •I*^♦OTR «Pn=F 
♦OT -JRI CTKV TR'?T® ^T’^, •oTsT VSlsiT WOT “RT^O 
UOTI*OT R1 OTOT CRiefiR RW =^1, 'Rig.R aiR ♦RT. ci*ic6 
|tR TfifeRsnlifi ansnR iJanT»r ‘bcbtTTvt’ TffRFBBtm bhrs 
VROTR I aRR^ CU|R1 RRR, ?TbR 'Wdl ♦£?!. 
CR^RUa 5tR TffROTBTlCaR OTRCR OT RR® OT)*151 

▼lRg*JI, RBIBTS^I «nW '51 R*fR'OTR ♦IW,*niUJl ♦ROTIR I 
RWIRR Rl^ OiBWRBIR ^OT ‘RlRl’ 

‘JiqRl’ TveiPI RTRl OTt*IOTT ®IOTR 'ROTllT’f^R SRIW 
C5^1 RTOTR ®l TRSirnB 'STtR R«fRl ♦ROTR <RRd 
RSW fSlR'l C«OT ^R UmB RBIOTTR I 
felRl RIRTaRfBlOT RRtR® Wv RIRlRtRR ROTJR RWl 
oTbTmIR Rim '5R1 C«fW ♦^CR, ®IR^, f RS^IR « 
BIITr'SIOTR TrIOT STjtol RfRi OBW RtRRRIRR'I^e 
«nR8 VOTWR I 

[ “ffRWn C5IOT CRWaivpIR RSTCRBII^ fedRRl^R. iRTas 
198} « “R^R CRBOR TrBBTR 'SFgAlR” fedRRigR, CRC’'^’!?' 
OiCtiRR 1981 CROT Tr^Tb® «ROTR m»IR ] 


afeRi« 4391 R«nR aviT»f® ( 152 *js) *fRf®s 
fe3R^’-C® STORTR fe’PiTRT'Bt® sflRIRSflR 
RtWn^RIW « RIC'S-R'BllR fe3RTRT®C® 
31OTIR RIR SRRR®I RW t^KR I 


Ti'm fiBiH nfiniOTB *tOT ftWfsrfsirj f*t-23. «twi Tfwfv III, ▼(»W)«i-7oo oo6 t«irf amR® 

URtW, 37/7. c?ftfRlT*n <UR, oog 4Rm ♦'R'b ifRB 1 







rcTtr^fW &fb fkr^w^ 


1. t-iJiiTii sr*; sTiri^sf'T 

>T^5fi<!-W ^»T<lllT r'<3''II a.?IiS7*l I 

sT rf afe'iiitr H i?j vj cf^ '^'i^i-iiJTi'" vjf^rb?*; i 

3. &f?r5 oi^ii i£i?5* 5-ir^f 'G •^ir^rsKi ^<5^* 5;w i 

‘^r^o't ii^ 't(®ir.< ^i-,55?^i?vsqi »f5Tli7 ^ii^sTi T^^51 fifra ijpi i 

5T°^]r r-Ti^^ '-^W i I 

4. CTl$lirjl5 3000 xtC'Tff*? ifCJn sfM-t I 

5. T'Tf^ail ^%[<1, <3 ‘ H!SR tT'WT^ '5Il<Pi''ci'^?I 

0 gG:r;||^ yrt'.!? tl/il S/ITSC^ Cv(’(lC-<T (F1 ^?*)St SfGIlSfrl ! 

7 ft-TT ac^ 8 CT T*r ’f 4 ^ii '7j.i4c<p^ ( ys'u\. Tif. 24 r.>f. Til ) siir.a ^'f7i ar,<[iE77i i 
f_ ,*»* 

8 IWCilRTi-ISilt ai^fWI i'll i]l I. a74riJjl?^5llliT7.'^ -miTf ?;4C«1 aM'i'i'ii. aWT'/'l-G 

>i>:v(TPr4 5 Fv 5^1% ^l?£i<r:i<j'I- 

y. 2K'tW^ 31'^1 ^\ 4I¥41?1 I 

10. -G f<&ic.i 7-Ta a:;®^ iw i 

11 ^i‘n''T'5f?f siiTofiT aru ^Tii“C'i7 an <f''i 4 ain^’isi?! 

ixn i 

12. ah)'a'T/*in “i;n;(.'s ay-an a'^’^'’•7.'yfl^I W'S^ii 7)}K?ai<r i 


5i*aitTill Sf’fFJ 

iPTcf 'S t^TPfcf 





1948 r.sR;^ •bii&pj' yfC^-'E^iTci ^T^ira T^ssirss'i fw.?!*nR »ii?}«ii 

'•'1T^PFf '>51?)?! ipc^ ^mr,^ ‘aST?! f?13r!?|’ ?)<151*1?;f|?l S[Ttnf.SI I 5t?^Ctn T4SW^ -SISI^eTI 

■=iis?iT'»iiii?i 3^1*1 I 'ita^Pi 2!^i*i?ii 5'i?;'^ t?!;:?ic^ 

>11''.^ >iiftM«i y’?!7,>}4 5!Mi sii?ii>)^“«i?i mi»i i aw <n:?ii?i '5!itvf4i>f1 

5!'43,';rl V& «(i.T3^ 4TSC*. W«I1W i!i?i;^l aeir.?!?! WK.'jII m.4- 4?!pi, ^TW?) 

T'TSelC.!?! sWriSTf! I -£1^4 l^&VlTstS'T- 

I •^]<i''/.w<i I ''iHqH r.4>ra^i‘3T >):>!Si, ^T4>riJi'i 

'O! yfSL’iill STRK.Bg I >l|J1l<iei Sl|?!;cg?r 5f^1 ^:.-<)^ i>1f[7!57l 

'ik^w £.5) c^PisK- Mii)!?!) ^i»ic- ^fsa3\5i<5 wp 35*1 yi??;CT<i ^liT I 

ii? 1S^(P f!*! tftrG I 

1 >I1!lT<iei 5n?!7.i1‘1 iCT T'lMl?! SiWTJlir-i! “^I^l^ir/Wlsli! 

^ir.® r.®Mi i 

2 ‘®]?! -G ksT?!' 'ir^^-ir.^- HF»n<If.'l£l ^l^'G ®I14^‘'?!% C®l?il I 

3. 'i??racw^ snw?i aisi4i'?iT^ t^spi 35i4^;T?)g src*ii iTimru ^^i -a^': yv.(f<j T4SW 

4. aT® at'Sil ^i°?(i»i *1^2 .£!44i^ ^4?oT?i >rr.»=4?i(’.'i<i n!<!’§[ 441 1 

5 QISl41*?ri3 C4?n?1 f«1SSl?! 4T^^(;r?)C4 ?;'1l''l>l?l f4®Rl'e?S4 T>1WSII. t!!?:^iu.!l 

5^ ^?i7^ic?ig simicsf >ii4i^«i i!i?i;;5K4 t^sis, s??p4T’5i y > 1^4^ >Tf.6^4 4?ii 1 

6 . 4W.^ c*11?5 ?45el?l CS!«Tra «11C?51S!?1 4^11 l 

7. s;!r,®-45ic=1 4)^^^ ‘N'rll Gi 44l I 

>5isj!?ii T4'r?)srGi Is. 'Ji^iI'^'^m £W!?i"?,/!•>! 

i^4tt;ils4 ^ir.sii. 4?:^i5ii4‘I I»i^t r.iTO?ii i 

8. iTlhj T»1^1 Ttft?! auvra I45fTf! 414^1=11:4 >fl»114«1 ^Iii'r414^t: Ds>fni- i 44! I 

9 :y|I>1I4«I iTl?17.44 V.|« T-ISel?! ^4-4 ''4r4 r.5r1I?)4 ‘:ir.-FI?lia-‘i 'll"?!! ®14T?! ii4-- S^.|la■.l 

I4531C4<1 <? G MSilrl >|!'14 bRi-llvii a4l'‘l 1 
io. -'>tisf4ii?rr-i G SI4 'rf£.<r4=fi f;<P'5 ’§i'’5‘i ' 

11 ak&'n?i> 4C4 “Jir.® ri’i?)i i 

12 af-l'-iV’" S4771 ‘T'i;-C'l.i >!''iff“li'^U' '^!‘-1*i 4-11 I 

13 1.!’!4bl.'4 '(Il5''1'r.'ll -b '/.>I4 'TC^ '4 44 G yi^S'lG^I^ 4Kn-H4 '-'ll'll'liVt4 

SUKifiil >i!4'44 >|o7|‘4 44! I 

14, 4-.!rai4l '44('>i-1 w•51.^4 4W7Sr.-.:4 SI4>T1C*TW M'V >114144 '4W7T.4 

>f^lj\®?T 441 I 

15 >114f>f1>4IW<1 > 11 . 1711.4 >11b'S4 441 I 

16 *li4 G aiC414 ^rsl^4W© G 3 5:1^0'■■'llWiTil ST;*iaJl ‘s?i:! G T4SR’ al3i414 511^:41 W.44 
iri4tw al4>icH4 yifT»i‘' c- ®c‘4»i' 2ibi?i i 

4if>1TI>4 





afac^m e siTJjaf»i'5pi ssfjwi^ 'BiaJii 
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fawi fPi 


w?rs 

fa®R aaai 



afaw*! ^#1« ®ia af^’^Ri 

193 

?rsJ?wir'i 

a’fta^pna aa 


^fSTTS'-jiS 

5}rt»yf^«rp*t ’PflsmniB 

, ^ aT|gg!Bi '8 afgyia 

j caaa® sWt 

196 


1 afaca-r jijwii «fawn sna 

201 


j caasww caiaaf?wia 



! CJiaa « apsT ?aa 

203 

Ji»<»n:ipn 9t?CTTf<i'5i5 s 

catawfsna &in 


m. ^TtsfTPI C«T?lCefllf«i tfW, 

, *rfaca«a ^aa « Ta$s?ta tafa^aa 

205 

Jiilfsns a»ire r.®lfsi?jr, f^esi fwre 

ffa?5 a^i 


i:<i‘T(;<sT, fw, 'ofea^iw 

5}|5a ®il5ia 

208 

‘nroK W[OTf?n^ y?:^i^*5n?5 

wawnfe m 



1 fa®ia a<aw 



! 5aa‘ta laiCTK'ai^ 

210 

1 




1 

f¥c»rta fawT^a '«it»ii 


! 

»i*nif^r »rf5^ : «il 

faanfaca»i kaa o snaai 

211 

asaaiWR 



faasR-'sncBTO areaia fafafataa 

212 

f 

aw 



ca “aitaai *toi ai 

214 


aiawa rr^ 



^laia-'siaia : ai^ 

216 





$6 vn^sfr 

217 

WCW ll#t TOTO ^ £srtf9TV 

^faf®5*iia aro 


ahrcw ’ll »i*nPfV5rwfk fswra #!aFSR t?»w? Jiwirra* 

c®ca ®sa ai« 

219 

t 

taT?aiaT5imR a^ 
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“Til 

■p«f-»|»S{S| 
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afm 
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STS « §555 

:p« <5^ 

221 : 

carv 5i?5W i asTCTWfna ^paiawirs 

223 


f55K^fsn5 csrai 


S^rmB® aiB 



a«9T s f'f^OTS I <iTaw*i 5i«^®i5 5i5;c?(T??i<i)ia asn??!® ^ I Sf'sif, aw\ 

?(I«15| 'Q ereSTS ^55® '5)lSfIWS ^I^i 5T^C® I 




'ap#fWl«l ^1 
apitsn Ktl-WIW 

f=W5T^ fSTQ 
fjJ'SaSR 

sHtecsn^ RRTaT 
?CT8rf5rra cnm^ 
»llf^ K^aWIT?! 
■nnwR BC^r^nufw 


50?=^ $wi: 30'00 $1^1 
af® >iwi t 2*50 6i¥1 


c*ii‘5imTc?ia ? 

sjsfl?i fwR atm 
Ta-23, ?iwi waRp #S 
^Ftewsi-700006 
c»w I 55-(M560 


wa^$ : 5f?w5rfaTa 

: 5»Tt5WP) JTOSfWRi 
Grg® 2P3[ 

t*W6@ C'^T^ 

#s»‘af5sj 5iisiT« 'U‘0 

w‘»rtw : §'^a5r$sn?i ®nt6 
t^5Rf5iT« csiai 
nasia 

: ‘l‘W9 

fffftii J m 

5rj«ifsn« (s1^.^rt 
SsnsPiw 
ef?rsfsira ’fS 
^♦Hlfsna mwl 

H-^fta^pn?! «w 
t^is5®raTt9 5c§!am«»5 
C’ifKSI 

?i4tesna fsw 
a«W5 t^paia 
ai®^ fswft 
»wiww aroi 

3T5 

acsw TO 
^•fsiw ?iw 






^ 1983 

®ffli:?»r 'Q s(tJ?^f»ra? ®t?in 

finrsT!?] iftrr. 


^wr'?I tJ?'^ w»5-’i WC^F -sitsc^nf TSf^f'S 

voa?! >11 ?<)‘it:*i?i ^'''-icj C'^'sgi •5K 5i;?ii:^5 >i! k’.'t 

v£jj «!'!: .F-7i->i‘TiH) 5?; f«i i 1972 '^>§1!:'^?; 

5'^ ’''l!>!W»[ (llNEi'’) 

^ 15^ f®CJ'!’*l3 >iT?II ^i«J<t?! 0 

'i^w;«'‘.i '!?’?-■(:;! I?! ?35 r a^'i 

i.’!;^ rs s ...®!i'3^[fs<i! ^Tai^ts ■^(kc<“i 

>i‘’'^i:^i kkfj c^-'C'is >!?■<'i?> $<’ip«ii:<i 751 

'y >iuT‘nw3 

PR I... 

'.9i) akwwrR ( )9 alaeT. 1980 r\i \^.) 

!.; 2S‘4--"^ c^T?} c<fyst< ^aii caii^®!) 

S ■;§ '1^5*4 !Sfc1, “aiafiuf >|:^^5- y ?; 

«il'Tl->^«^5| I ^'-11'^ Sr5i Tlk® 

>iSJf «I1£=F, <5 3! POs. 

ail’FCel .«)■•?? ^IvS r.aic^ if]! 

S^tSl ’£^ FACT'S -^ksir*! e «T5 iflHfit 

cnm (yfCA di vir?f ii??? «r1f?icg*r- 

a®T!i afef 5JW! I ©cit?i srwicsi fafsg 

aiTFJB(?j y ^5iOT?! akeik- 

<5ii5i?;:«Tg sj^nar 

»T^^);gn^^5 Sara fi'Fsi'3) e?iqi J?i «n->w 

^4 elf's?!} >5S?! i^n ^ 5 1 
sn^ i^R- ©cHfOTi qRi jRicqa c*i5W gRiffka? 
'■firial S:gC5(?55 ®lf«J7PS?; af?[SIK*1 Ke-’ce 

«rw?l SK^Il C^*I 'iFCS’Fffi <5icawf® 33 . 1 * 8 '$ *'6 C<!^5' 

* {'Titiffst f ’m]t% 


<5) «ji(.tfj? ;)Hi)i;si ®F5lKff5 -islci) SJf Si:?!>fJ 

TO I tFg si?il *}!'5 ia?i? ^]>ii’!f;?’F L'nV^'Tjg 
k^feii e 5i*=ai::^ 'Siisjai '5Rk$ 

?ccf3 'Wjj^.eT aksiR 

ciisiFcira m^^•Q ^ri c:?^ i 
5}!^'^ y ^«iBfT;iii; ??[awg 

CaiJF ?r‘;^ ©?!i «!!5!IC»?! >iCF£?!'$' =35^^ 

'<wm sri‘1 «!?5ae 6Ccii;i« i 

•i) ?{:a? •'3'Sf*K*tiRI y R'-(kM afT9!. «rai « 

«i[ii£Ri iir.eii^:»!C< -I ar$s listen 

i^cvsi t '3<R^ i‘£5'i' e'rC*!^ f'*1'a- 

ai'.C'F 111>i! ajs5 5U '$) ivr-M TOa 5iC5f 
■$ra! C3!ia '-FRi c^!?!' «!C7i^' •:•?«( sin'^5 ’jr k 

siiT'j, s7eT 'S aj|[< ^ci me 5 as'jjwi^ i^aif>ikig 
•!i ^c$ aiei w^i-i ■^] ■jvf<tfB!«iRi'^fe 

tk5^$cs iSWTFU! C'f'SJlil 5^W*Sl^ IS?I «FC? 

a]?I^‘«> kes"^ ®]il 55RI>tl5!5 TlS-l*! ^'5?si 

arc^ i 

mwm T*i»j«i C7i -^'R! ij«!rR?[ akcm'T* 

3^*1 y (stress) N^rsi C^:?! C3f f^TO 

k3?i as^R SKCt • efST. 5Ji| 'Q 5;r 

5!Si?l SJP! ai’T'l '5i<l»fi^ ir?!^ra I 

®iT^e»rs <5iTaisft *i^t» >i5}i© y alsw*! 

>5<ia'^c*i?! ^a>Fra to i ewa WHiitl 
®Wni ssiRIWiil^ (6RCvi TO I 

1975 mai t>^'3?i { 15 



192 


mm 


^ fi«T 143 CVTtS »<« Sltw 
cwglerc® JiWJi f5»T c*it6 115*8 cvitSs ji®! 

2000 ’^rw »JWi «triifvra pwgto 72%, 
«iiWini« 48%, «rffliwi ciicsikvw 47% S?si cnrata^w 
10% ^ 4% I jjs5rf»i® vm 

ept?ra sw 5a:^« @i??PT «c*wif® <t?3b i?r*i- 

^fB!P5 ?*iipi 5R^i di'iiisft «i'sc^ c^tFpra «Ryss f«r^c*Br 

(csn6 m ) « s[w 

sfw v?n!i vRiq ?iwts I 

siT?^fei ^c«!?i « ®ra %»« sn w 

^51 vc?i ®i a®i^ ’fca «ficv i 
J5«j cijpgm c^T^’fcn?! 5® 

jwcs^ 's« •iralk’F <3 siRfjpF 5ifi«i5?i si^kk 

I cvw c’VR ?ii>iififJt^ ^«nBf { CTsw, «inf5Tc®isn^®) 
^c«R &r?![^ f^?sf®5 es« Jiswfs »r# ( 41% ) 

iflSTsi SIP? 5f?iT5 ^ra«i awK I '110^ 

»aa? fac«i?i®* ^sr « ai^^ei ^«ri 

"BrerfaT ^I'jr >3 w®c^a 0«5i j?ht5tw f^ras®! ^ca i 
1977 m] ■®}f«ia'k® « 12-5 .c^ifci f»f'S[ 
iB*iia5q TOifer ®iwa siwi 1'3 canlfi inaRi^a aasi 

^eaia 00 c’lw '«a^ ®nc?n 40 c«K¥ 50 

f»i«l snai CTiS <^15 a^cRf sicai^ 1 sn^a crri 
1960 36 a. cacat cac? 1975 «f&ii.^43 a. 

5«ai 5TC^« <fl-a$ai acS bto \ asri aifsri, »ffaca“f?i® 
WlvSH^ tua ®R]®a ^laa 1 

T»P3pi ♦ilaca-i cac^ c^r cana -^f^afiaar ^iiTT«f 
a![ca^ caiaa *Fca caa -aa? ®iOTa •la'ka pca^aa 
*(inv( fa*f*^ar snoi aia aicaf 1 c®^¥sa®i 

Bfla® la*w csnfii^ffi taaf^ a^ai aic6 1 fa^ ar^ 
a95ia T?aia aqaial cwa f*i’OT ^“'•^wa 

ai^#?a, 80% aiaa 0:511 ^a® ^wa aia^ia <iia^ 
aiai^ara calsRia aia*® 1 ^ ^ aia?iiaa ^ai 
casR caai wa vwai, laf®!? 

aacaa a^sia a^saa, ^®]]k c®sifa §*159 a^j ‘»nn«( 
ai»waa asa^ ai®Tca (aaia®* <51*5551) « ailsa® 
awWa csua ai Bsna ^ai caai c«fa aiai aacaa 


law*r [ 36 <ot a4,64 >wji 

B^EiTO, 54 4 a< fiflSaasf «tfwisn 1 (afr^i *f 5 i tsiai « 
a<?sna ww awfasia a'ca a*ii, snfis « aRi aawa 
c*fTvisnwf aiai anwfaai, c®?, "aWa, fa 0 wi®a<ii 
Nita caic«ia al« a^a aaa aica^ 1 c«r targ t«i»5 
GTOia snawca'Q aiai aia 1 isia*!!, f'l'spi e 
fefar^jna ai'sica® <aicaar aaa a6ps wai ctk i 

^laaa aaR®s aiaana ®i®ica^ fsafafaai. 

jfa^a^ih, laspnafii^si aiiaifaifaa, 5 W, l^Saia 
f 4 ^fi 5 fifa»i-ia af <5 a«a a* 9 i»j a® fspi aia 
0 aTa» 

eHfavia <5icaa(?i ai ^®®a ^aaarnia acBinca 
ffca^ ca«ft awa aiga aw catar *i5ca «f«rai‘55i^te 
(DPI a^aca 1 'Bi<iSal®ar aB§5r®ia ®rsica ®ri 
'B iai^pyg afe >flSiia>Ta aia aac® aiai 51^ 1 taaia5Pi9 
cai^i, anaPTC® « ona^ai-an^aK ‘s>(f®aaiaa •afacaw 
caaa l»i«5[ ^*Jii:5§ ai ara afac5 ®ipra ®faaic®a aai 
'Biacsr f“iSca Sfes® 5a 1 liilaa a?s '•aappia ^a^aii 
al®a5a 10 - 15 % saca cac® 5C5i5i?t ^faca»i 
afa« ai*naa®ica ai ussii^ia l»i»pa 
anaa tua? ®ic'fa ai< 5 Tlaa «siiafaaf afa^i?! 
5BI §4 c 5, afs <5!*BC5Ta fa>iai$ ■afacaa Hl^wa {saw 
fa^ia 5ca aicaf 1 

Ta'^wa as?®afia<a taf ®!3 ^aa^iaar “aaicefa 
sicai ?la® ai^c® a<Ssna catai,« aisja^ia « 

< 5 i«i 5 ®>i^ 5 . 05 ^ ana iia? ^^a C 5 i® cala, ® 5 i« wwi? 
sicai falsH ai®a cata, aitc 4 ^ ®Taa « 6 ?ia a»ri«( 
Wi'faOT awif?® cgntaap ^i^cgia^i^ a%w 
Swawraj 1 sn^jtaia snuaa® sncaa aala caca^ cto 
c?PR apiiataoF aaisf la'^a can? a^aif?® 0 :* ®i5 
0®i0li«i a^raa 0:$ ’fica 1 

5t ^Ra af®?a?®—laaafacaa fji^a ^aia faap* 
aaraaaif® aRSRcaa apr sipt ^ji’SR, la^i, 
caiaaf<Kaw « fcWwi aia^ <aa? casn^-s^ia igcaia-^ltaei 
TOHa snaipt aialfaar « a^ aiai^ c«Fa?i 

siTQ <Ak a®PFa f»i> 2 ?ra < 5 iisiai 'snaisft a^ca^a Sap 
j^iataaF afca <$515® aila 1 



nm 


^«i«' 5 t? 

*nr* 


mm cf^ sii^ Pif*R a«isi csn csjcst 

®TV 15 T, Pi CT f?»I ^ 0 P}![I 5 -® 1 ?} ffST 

Jiswiis I f«ra?5i*f8T ^si«rrai5 ®ri ri 

<511511315 >1^, Jil C5t5 «lI5ri5 'Sf55W I 

m I 5WI5 555 <a^«IC5 <flPi<3 f’F <5115151 Ji5i|i:?|r 
fTC® carat? C^ 51^ ^91 '5t55W ? Slpl S’!! WW, 
<»t55ira>e tv CVT5 t55 ai5C51 ? 

5'^5 51R5 51511^ <5n^ t(S?lt^ a5R Ji55«15 
5IOT5 ’i^'vca 5511 55 ‘3P’— 55iffra population 
(«R5i^5ii5 5ia ), pollution { ^55 ). proverty 
(5lt5gl ) I tarai51W5 SKST Wa^ C5C5 ^IIVCV < 11 ^ 
a5Wi5 cvat5*5 5C5 pollution 5i at5raa ^5 i 
ai5t^ vTc?r sng.ra5 e't555Tai 5<Sjnra5 m w*f 
^1 5 rafe atsraa tssi t5'i5i i tv^ t5«5TW5 ®ia5t35 
5iiC5 <5W C5C5 555 a?C5 aiPt-acw 5tipra ta»a- 
t5?ii:55 liiv 5^5 aw5ioi, %v a«R wcv^ <5n5icfRi 'at 

at?iraa ?C5 ais»i v!3t5® ■ 

<flc®i cast 515155 <av6i 5i55i I pollution 5i 
^5 vicv 5raT ? t5WJfl €©15 (Odum) 1971 'f^ica 
5t5raa ^51*15 <av 33*55 sfitwi t5rara— 

“< 5 nsii :55 atsracas «®f, ^ « 5 i<£iPi 5 c®!©, 
aunstav e ^«5 ^ 5 tac’^ «i 5 it^ at 55 <J?i 5 i 5 n^t 55 
«ft 55 « 5 ??t ®5 acv "Vt^viav 5 JSH I| 5 a 1” 

&5atg JP5P5 5;-5i5 w 

t5«njlt5i ac®cv 5U11 sv? ^t<c5i«i cacv Riai 

55C*I5 511511 t5ratSJl I ©1^ 5515 5® t«R t®U 1 

t5WRt cv 5 ®i^ (Kendingh, 1968), t^sisfl <im 
(Odum, l971),5nS5^v(Southwick, 1976-’77), 
t5i5 (Smith 1977-78) ««*5l c5i$T5i ‘flvii© C5- 

(1) «ifasii!n5 ^’Wii I 

(2) flit 5 ®ifav feaira aast « 55'jt*r5 55W- 

5155 I 

(3) a5tff55n5 aiaasR^ at5C5*i ^*!5 a5i5 vi55 1 


57wvr5v a5ta‘ (Pollutants) 

5ITO<f5 atsraa 51C55 §at55t<$C<5 ©1OT5^ 

<511551 ^avi 5 v a 5 i«f 55151 t“ic*a 5 < 5 iaaf'S 5 vph 
55151 V iiiv$i ^"aicira vi 55 iai ^©ts ?raii i ia 5 i 5 ^snsit 
f?CTra V5511, cactltsiSW, t5J« ^lt5 51 C51V (I1V$I 
tv| 5TiaC5 I ©15a5 ©IW5 5^a5 V!:»[ 2©t5 ?ra C5*151, 

V155 ®it-<js«nl® (CO a), vi^55irai'5RBT^ ^©ntw 
vugraii at5raacv ^t5« vsra i ©is? CO a, CO £5*Biitv 
^«ivi5v a5K«fe ca«itc® 'sra'l's V5i 5i51 

^«1V15V a51«f 511515 STRl 551155 aiCS, WSPR 551 5TV 

vti5, ®5»i tv^ aiia i t5S3iii! Odum 1971 
<flW5 5 t& ’jav ogate ©la vraa—- 

( 1 ) ®?; 5 —C 5 asra f 5 avi 5 v a 5 i«f c©ct 5 T 5 <fl 5 t 

5i®it5v "sira^ t5t®« Kff5 SIC5I awfa© ^ ( ai^WSl 
53<, Bff, ai9ivi5 5ff) 45t ataraacv v^ta© 

©1C55 ®^5 ^aV 15 V a»fl«{ 505 I 

( 2 ) ww; 5 —C 5 asa^ tv^ 5 i f^avrav awn^ 
51 'eiwai, ®ii?f5 < 11 ^ caatif 551 ?C5C? 1 
®in^tsitiiai5i 511J, sniitvSt5v 515 a, DDT ^©nta 
Sipac5iai I 

tv| <5Ii>{t5t5© ^avi5V a51<^ 5'^W 3W1V 515^V 
a<5as mas aca tara srarra 1 ©1 ^c^ii- 
atv© 5*^ : (1) V5ivi5aiai5 £5*i5i, enervi^si, *{isii- 
55511 I 

ar*-. s (2) SO 2 , CO, COa, NO. NH,. Cl 
^iita I 

rata s (3) ®in®it® 5 ?t® (aldehyde), (arsi¬ 
nes), t®di5c^'S (detergent), ?i^cgicBR 
csns^© (HF) t 

5rj : (4) 5llig^t5t55T5, 531, C5il?l, 5151 I 
Um a«fia" * (5) 5if<5ai^® (herbicides), eiifvail® i 

(6) 51515^ 515 I 

(7) vi5ca «ivi5ca sn^v 5itefra <fl5t vsivisaiais 
■R 5151 acvifaa ^a « ©la i 


* 28 «/fji.f« o^aa c?T«, cat; viia, (.wai-a^na 
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[ 363Sf 51^, 6i Jiwji 


( 8 ) <3 aicsRi 'sifnsws < 5 ipj^i i 

(9) ^wTuf i 

'Sica sia 5Fiii ■■^5, siai— 

, ( 1 ) ( 2 ) ?!fw 1 

'^Slf^’» ffosi 

silt -cstTsa -wief «fi?ii 

^*1 -*■ ^c^«f ^s) *- *pf 

?ni; •fj^n 

sn^59 ssn jjiia «C5 ai«FT^ srCJii ®nsiic<f?i 

aTsfjia® «it5[c^^ acffijssi 5® • Og 'siisiic'i'i ac®?! 
5iC5f ?5ic*f facs afsf6 c*Fm sic«n Og -^aa asra 
afstS ^ler ^|sica 51151*15 

*p-cai f“f"a faacaa ®iaaf®a *fc3t siwicfa wen 
acv? Jir?!! »jacaa *FBi*FBiaiiii 1 5f^¥ia*iPi 

•acBii csica* afatJias aga afaaica «?ai. Jii5i*pia ®il- 
«is[|s, ^i^j? ai?ii*'5i«i^, ’fra?! f«5c§ice,^ 

®RBi^s, 5n5ic¥$ wta f?i9ls 5tB| ana ai'Wa^ 

^ac5 1 C5i^ aispi cnaai a^a sa^i 
'snsiipfa ac®a a^caa ^si sfw *iici^ i 

sia *FC5! siisiai a^s caicaa f«a’Fia 5 c?i asf? 1 

^?rffri a^sfcfia aga afasiica CO 2 

^sta 5 a, siaaa *f5ai‘BC5i 51^13 5!s?i3 *ja5!fe« 

*fiiiai5a 55iiKeia *fc5t aga a^asnea 5i|c§i^i^*i (unbur* 
lied hydrocarbon) ^®fa 5C^ * Jiiai aac^ia 

Hitci^iceR fsiOT d5v f^^i® e^f6g! a^ficsla 5]f«i) 

55 *iia photochemical smog. <5^ ^aaria^- 
wM ®iwic^ >m frac^ aiai ^aicaias atiiti, 
—(i) CBN cacaf 'siii^as eei “si?!, (2) arii^Jiia 
■2M^ I wii;i?a=? asii ^^WRca^ 

^Fca, sisivgi ar^'taa, aia a^ca c^ra; 

sicaa =5ca «iiaiwa fawc^p 

csca* 55 IICJII 'siia JiacBcs ai? ^«ii ucsii aic^a aTWii^- 
JitKia (photosynthesis aitsca^ Tiac«ia«ica aii^s 
*Fca 15 ^ photochemical smog. 

'^s'tass caa^ l»i*n, cadfe?iisi f»i»v( iq^-^ 
f'*l''<1I‘B®T C«ICV ca 5llcSIC«JI 55l5iafl^s (HgS) ^<ifa 

5 a—'snsiTC'fa c»fC5 fawa'ss e acna 

^\ aaciia caia =5ca 1 smi;?i ages *pjiafic«i 
3FC?i SI5 c»iH^ 5a«i *pca 1 

g'jsiss ¥if 69 iilwa *p 5 i#f?i caca* « 5 feaic««i 


cs'ifli^ 2 sfa Km "^1 wma 'sif^s fcaif^iJi caicaa 
'5ii3sst«ic*p, cena?i8 wm m 5 afc»i« te toi aawa 

caia *P 8 C 5 ms 'SHDicira *ifaca*ica‘ fsi>a!’ 5 gfa« 

• 

»(*Bsis« aisiCT fsifas ^^9 W§ ^l8siic«i 'Sc^R 
(Os) *qic 51 sjilfi c«icaf 22-25 fafCenJa^ia ^c.s 
'Qceiiwa ■sifaw '»|a^ ca»ft i 'sceiiwa sa s^caa 
si'fscaiijfl aH. ca^i ac^ m?! ei fasg^i oaiai 

I sra <pc5i ®nsia! ca afasii*! aH ai?i 

si^ ‘siiisiiwa ’fc^ aesf^ i m ca*ft 35*1 a^acisf ciisiai 
'si’i'S 5C?( I ■maiii'ilaar faws'i -s c«'it5 

can seasccia *fC&T <.'.t«Ricfla sa sea aiis!? 1 
•s.k <3K»iM scaa <R^5i 5naii aff ^i^iai «ii«i a*acs 
ill aifa sea ^ifiislt Itfi’-i siiisiai i^sii m gcai- 
aj'S) 5a 1 

^iwiTa'sp i^awa T^si?( 'i^is 5C?ii“ 
c’si (f;a®i s 

511^81^5^ acRC5'J ca 5iiaia«isj g-sK< 
' “^ica I ■ 

', 1 ) iRisii aaciis sjia ^sat «i 58 ^ aiwa oii'-ri 'siwe'ci] 
iff'i lEic?a viiaF fa^i® £«a ‘»i'fie«(3 '■^ca 1 sra w?i 

^a*i 58 I 

(2) afffiasia’aiJiia CTKai 'll Jiiiii laaif gi>t]8fii4 
eicsT lsFC«i ^esia ^isifaai ^tia ’(ificcia a?*;?! ^iiaw 
afca, SFC51 ^51 ari2,fas 5 a 1 

fsfsica EfPt ^las 5 CB 5 f^siea stna Jiaisf 
5i;i5ii]3 5iisic5i (fliTi ^i5?KB§ isaia a^sjia ^iiJii 

aia' I 

*158 las^ai aisii‘BC5i ®iisiie<!a gisilaa; ci,^a?iaiEi-:i 
sga «ifasnc«i c^iitai ^iia^iii 5 a (caa^i m, 
Ha. satfs ^e?a <3 ®it<j?a ’itH, ^asi 'aiiisai, ^tm cia*!, 
aaaic^a C'ai^i ®ii 3'3 afs ?af) 1 'siiai^iii 

catH Jiift iRiaii fatal 'I'sfa'fta ^esi fa^icet ef^r ^fas 5C8 
■acsg liiat aia5iM8 ®Eaiai 5C8 "< 11 ^ 1 

^Rsia»fss; «iisi8i aff ^cffi HR ak fatal ir 
m tiR ak sea acisiai ^isfa caicaa f*iaia 5 ca ‘^'?ra 
asiafii I 

kskss, siasac^a ca*ifa sia J^ifftaiaii^ aetaia^iRia 
aiaiafiia ^taicefa ai«i ^fas 5 a 1 cmtifsraR spii#k, 
S®?i c*iraiiiai8, ^lawa atai e aia 4ia«iiRi c^icar aga 
^ksnc*i faais aiSRi^® cata (compound of 
cyanides), wpaw (phosphorous), f*Pia 
(phenols), wncaikai [amonia (NHa)]. anf«'< 
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qp, 1983) »if3W"t «'®Rt 


[Chlorine (Cla)] sk»i?i sic? fsR;»i, Jseic'f 

’TOI I STBS « 'JPIRI ^5T5f ^'tC’WI <Rt5pn^ ^¥£3 I 
anc^Ri a!?fc»ia 

aga ahfTO fa«i’nav 5?i i i^«!¥ra=5 

a<n«f cnw jpfta wm- fsiw if « ^r«9ii 

siTOfa aa^fnwsj ¥Rifsj9r i 

^a1a®s, ^[^5 ^ ¥'^iRs "FW Jifta aw, arfipaa, 
sFiwc^ fa^^'Car spbi wa i siat« 
«raiv ari^iw i asTOT Iv i^ ? sicsr ^Ksfar 
anvt^faai, uncv sfer^ Sf^str, as 
iRiwa ajia^aj, catcsfi ^kjj? fek 

I wwa siwi (fil -anJi 9in>! fcsiica siiatra 
W1H 5ii I wcBTa Jicsf fafffsi -<?» JiwThFfefaar 'sqnfs^® 
J®fa aoia i ^a^Rfl fjfPK'Sa aiw 

area <3 5TisRfC5R! aTi:® fawwa ai^5 ?i3i ’W?» 
6^iif«5 ciwai 'siw?^ ?[sig si5itcffa?n frawa ww! 
la^iai DDT^c^ a^fa t is^ 5;?[c®i sjwfeaf 
sjiitffifgai asjcR jn5i?n ^ca c>it ^la^iw 
fst« 5 s (Sa^ ara^iHa ^liwr^ii m wc 5 ^ • 

■^‘Bsrss ^5!s « csn^iRia ^i!?ef issnpsf ’fk >5 afaii 
Fiaia^, ^11 till 5 w;cTa «fc«t aga ?tiiJi« 
awmh^af c® 5 i Ji^tgg ^cei to aia ‘flac sraa Saa 
m toa aacaa cscsia sa «Fca i la^ aac«!a 
afacaca aiatai ■sia a?i:«i aiai aia ^a? alacaca 

^'jsa cariCEf I5CEI ac'p i 

ai®! diaaii?a£^ ^'si arac® awiaass ^‘Sf traana 5 a t 
lafg ar5TSFiaaiJ?j caca? aasf ^ facaa 'sica fai^ai 
^sicar ^ca I aicsic?F v<ic 5 f <$ 7 ^ (thermal 

pollution) ac5T<3 1 aac®ia aaa 

s^wa (AW ag <3 ai®ft sitai am 1 

"aretfaas ajKna ®"«1a ara a;tor a;aa 

'snaiwa Biawcara aifd ca saas ^ta® ca^ 
anaai fatefa ®Ka| c^aca ataf? 1 « snsn'Bw 

®iwai alafrffi® aiai aacaa ^aviaaf a«n<^ c^ia m 
sfiaaia catstfi, enk ^a«na ailfi ^faa 51551 

«fraTa ^ifav aai S^aiawa wwi 

aiai aacaa awmlitaf aw acaia awe® ?a, ®(p{ar aa? 
‘fll acaia afiar <3 ®i3 *k®t snK saas 

m a^ I 

^1a®: ai«ila acaw a^iaaii DDT, 

DDE a^® ?nai aacaa caWai^® aif^a aw to 


iTSifa’T ai?®icv aji 5 ® ▼so? viia? cmrai ataw ®Tta js^ 
aiRi aaana a^'ta ^ 1 

c®<!#lafa aaia'ST»(® ajaa 

uBS-caa anaradi laaa aaia^ bfi • *11 W 
(iiaKa, ar® avpia c®^f»a afw ®n*s'’Fm tsf^aaia e 7 tai 
aia?® ^ ®Ta P\t 1 fa^g mwa aaiwiai 

aia^ia ai c®^fsa a^^cwi araa^ifsa aw 

af® faaa c®w w.^, la^aa ^aca 1 

fa®Ta®s 5T^tsiwa cawi, ^a^aia caw eaasn^ 
caisna iat"tpwa aSiw, taaiaa^w ®iaai8i f®fa 

caf'&cs!® cac® ara 1 ®ra afcar ai®a aa felaaan aiita 
afaa® ?a 1 < 5 ^ aaa fat^racaa ^pea? ®iisntaa sti’iFia-araja 
ffaas ^fa® m a®isi 1 

c®^f»a aaia ahr carp aarica we? acaa ’Pca ®ra 
afaaia ^ a®| ^ara? 1 caaa—jj’F^i £®efT3ra ag 
^afaara (strontium) 90, afa ®«>ara c*fC 5 acaa 
asca, ®ca ca^ ^^alaaTa 90 5Tt®3 a^ acaw ^ta 
iiat iaarifa«F carc^ra a^raa ^tpra—I. «!fss 
2. fErScsfilaai—t®irfa 1 

®Tei?i 1945 toiatai-ai-aiaFFla wrasii«ifaaf 
fat*a«iacaa aw efiaiw w toatw ha'^a ^ai 1 
®i 5 C 5 T caai mm c®wfsg ■awi*^ afe>F ®ica aia^g® 
ai am ®i 'ssiaiwa ^law aif®»iw f^aica cawi caa 1 

*f;a*t (Sound pollution) 

«)i«saTaf a?a fvtai-ma arena arara ai^ar awitsii aa 1 
aaca ^laaira Stgaca « 6t«n-!6«(al ‘5^ aaial faaf® 
aiTca I aacaa ^5!5?1a aii'ear® anarcaa wfacawc^- 
gFaiFt® ^la® -^aci 1 ®i«i®i ^w^Fiawwi. aaeifai® 
awai^a « waagw w^caa caasiiw ♦ifataww ^agfa® 

^ \ 

®nawa »a*i *^1 saws ?a«i asca, aifae® 
witsc® 5 aE® caa ai; aiaaw « ai'Sroa*} «ff® cam 
^ia«i ?w ^i®ra 1 

^itow a;;aa 2if®caja (Control of pollution) 

fatw w®wfta aaaii Bf#i® ^aw 

aiai®a I aaaii afscaiw ca aia>5i^i a^a arai a(^m 
®i 4 te 5 anisnwi apai ?cen 1 

an; ajaa a^^tara 

aqtifaaira feraera aiWKar aifcar 
SWiRl fatffil STOt \ 



196 




t 36'5 ii 61 »wn 


1 . «t?n, "(Tfpr <3 ^«i 5 i c«Ev ^ v?ns *stsn 

electrostatic precepitor ^?n ctcs •nw i 

2 . Wbw *ijr 5 if»r® *ip? c«kv pt «l?n rs 5 « 

?nc« ^TSIPRI 5 !K«I f*iw ^ S ?1 »nw ®w «PW 
af®f6 oiite^sT catalytic converter 

crankage ventilation ^R![T?i ^5C'5 

m • 

3. scruber-iia • 

tipK sn®nFRi ^ PIC® *nra i 

4. ajs *ffssiic«i c«w«i vca 

^ic*w vfsic?! ’^'ai 

TO I c«T»f«i araw 3 W ’fica »f?api*i« 

35P5 «ii^ca I 

tfhsaan 

1. ^81 ♦rfac«iP«?ia «ph "Ferri- 
floe’* awTO vai ^ce? i 

2 . Biwipra c!titai ®n#Ri, to,^b aw^rac*!!^ 
■lOT !ti cron, <<ic® ^ c®? i 

3 . f«r^w® *f»n 6 l TO® um Jnfk bot jii 
TO? PI Itcv ®nTOTa SI’S aiTO® 5 Pi i 


af®OT«( 

1. CIPIV sncsi CTO8I PI«il TO XITOJt <3TOJI c^ 
TO? awl ^c« I pn?? 5?c®i «ii? ®iw? cvw 

TOW TO 5 IC?!« I ta^ B*n af?i c’na? wam «nait?? 
♦ff?W“fPF TOC? I 

®i^ ?'Sjii{?i aiC5i Pti?? aiw 5181 

TOl TOSW ?1 5C^ I tac® cm?? IfWlifl f5TO? 

?j? 5 i? TO! me? ffacTOB <«cv ?i??i< a'?! to? 

TO? TO?1C?? '»ff?c?»ie 5C? t 

2 . f?fen ??cJi? aiTOfJiv sii? « toTSsii^to? efu 

?^T{?i ffacTOB ?i?TO TO TO • > 1 ? aimsfjfv 

?g? ?i? 5 i? m acm ijf^TO ^!?® to? • »t^ 

?i 5 niif!i¥ ?g? ?j? 5 T?c?f «fiialsi® to? i 

c®Bl»?*i?i«^8rfji®^«i'G*i’^^*i5n^? ^>6 '^?®i I ®;l 
®i? af®c?ic?? S*n? ?C5n, «ac?? 5it?® ®ic? ?r?TO? toi i 

’T;^?®"I TOceiisiii c«Jic?r la ?f«n c? ’?f?c?»i ^?c?? 
rncst TOsi?i <£^ SIS ?? Jia^n? Jisnaiw? 

TOC? TOaisft f?tsi SIR? Blf®? CSlIlls 1 ®T^ 'ifaca-lC’F 
o TO®lf??f ?1?I? BC?I >5[5[ 5I?^1?1 e C??i?«FI?1 ®1C? 

<afac? •acm^ 551C? m—TOsne?? ^al a^icB? 
<8It»fl?l? TO® TO? I 


?1^^«r? e 2ff®^ 

C«t?ai '5 sp#t* 


TOSRn, ?Pi ?rf? ?1^? STSfB I ‘al ?T?5l'8STt?f 
aifsi?! 5 -TOC? ?J?TO? vf?—iHwm-awi? Bill ®i? ?#fna 
f?lw 'Wisf TO?i?Bm I PIC?? aii’n?^!^ aii*i»^iBsi?F i 
«ipi?i W®?®ic? «a^ aifsi'emffiw ®p&f?c?? si® ?j?to? 
TOf?; <a? sFcm B'taBac® TOSKSiai ?i®Pi 5?«i*^ 
main to? to^ i atf«f??ji? maaf®, tro:^? amasna, 
BR?Pin fac’Bi??, »iTOi? 1 ?®i '<a?t TOcai ®r® Blasiamc?? 
■HI sn^a ^as al^mfa®!—«p aiei®?j 
CTO?TC 8 i« <a?i,?ai^ ?I| 5 ?C?? TO« ?Rfl I 

a?csi CBC? c?«?i ?!'?, ?r|g?*i topf acm ? ?ii?s 
c? canwi a^icaa ^a^a ®^1® ?i ?i^c?a airo, 

« TOnc*ia '®i??i ?i sn^, ?i ai^'mena 

■ft?ei«Jirofsa ■Ff® vea ?i toc® to? ®i??i ?i ^a? 
«sr4Ba TOTO8® f?a aSw-^aw^ ?ilK^? ?w i 

•fWtTOTfl P? CTt«, cars 24 ♦tt’f'fl, 743134 


1 . apiaiTO—Pi 6 ?ai?k cafai? «iTc?f !nlisi?»i^« 
(hydrocarbon) e NOg, ?i wic^ic^faTOim ?ni 
(photochemical smog) ?i c?tai*ii ’fc? i ?iTO 
TO^??^ fe?f®f®c® Jii^ctiw? ®i^-oifn^® 
(NOa) sytoai?^ cm?? ^c? c?tai«ii £®fa ?c? i c?fai?i 
^®f?? ??c? c?»f *il?sn? «WH aipie &sl? 
TO I 

CTi$?ai?1? a'icwi «ki? ?C5f cafac? ®iic? f??w ?)?i 
men'm <a?t mniafeTOl®^ ' 

2 . fm?n--f?l®R TO?na?Hi c?c?< 5??^ 

?i|[ afa « t?5i^ ®?TOf? ®ia?Ria aiais® a'aw « 
TOTO ?1 c®c 5 ia sicai c?*i ta^g ♦ifasii? a?i?f (sulpher) 
?TC?' I f?2i? ^??i*fcsia §i??i§? caiaic® ??? <if maeti ?i 
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iyiS3 j ^rajfJ^CTf fW 

cnc 4 if*ram c’fwn ?»'svi fwfs« ^iwii «t*ii?f >ji 3 p 
vCT c^jfscff ®nCT 5n®i*pii ©lij-cran^® (SO 2 ). 

3. 

«JPW > 1 * 0 ^ ^FSPItV ^ 55 I I5PS[ C'^ics^ 

5 W, CTR^ *n :5 f^lCR ^ W!t*l ^ 13 CT (SptBf I 

4. ^>ir»r« «raRrtv-^--^Bn ^ ?®c^5ifBi® 
««!^f«R W5j8f cw fs?9te wtfnir «iicv SO2, CO 
( ^ sic^-«ran^®), CO2 () I 

w$-«iw?[ wtsi'Q 3 ^ 51 ^ ^ 1 

5. 3tfnf«fR! « 5^1Fn3 ^POT 

1^ ai?t« aica I 31f?5 fuw 

Pl^ ♦nra ‘<13< ^35T 3<1$!?l»5C5ir3 ^W'S flI»IC® *tR3 
3l^a3It^3 Vt'il aid 1 

6 . »RTFi! %<{»r-a«}R 5 I?PT« 3 Tg ;^«13 3 f 

C5T6^nC$l OIK5 Pl^fSTC^ 5n«{RI®l *11^ «p 
®TC3J? 'll ; tflPRl ?P?( SlTSl'?^ ^ -TOI I 


l^>l 1 

■rs^ai ®T^ 

®?tpr 5>wra fal®H cal^i 

~68‘6 

^fervqi 

29-3 

515a «cv »ia*i 

1-2 

'smtaro (Aerosols) 

0'4 

aR3i5Pui R’flPi WPP aarcaa ^‘c®i 

0-3 

?>i«fK3d»3 wtai 

01 

ai^ar ^%7i (,t^^ PiTefa'i^® 

<0-1 

eai WPP £^3 

j <0-1 

a5TWiiil®’a ^*11 

1 <u-i 


[Calculated from data given by V. J. 
Marchesani, et al. 1970 ] 


7. arff^ ©w-'snc^Rf^tfgs «’Wi'sceis 

^RROTS *FOT f 33 j 6 *ffasn*I ^l>i. «tRJ « «ll 31 ^®^ 
lilOT CSIW I ewwfsi <3 ^[ii®:^lirs <5I‘05J c«ir^ If® fsjcw 

’nw, cwiCRif^iu (ozonosphere) wc^f ecsfR, <3 
3 s*nc 5 Ri TOPT J®*! «ra[i$® ^®nf^ aif 

1^ I tii^ ai94®3f ^«i JiTgi;^ ap? f^iaa*! 
Jawsw I 

8. wvfr'fa lw-*iRisn*!f 3 «if ggft (Atomic 

Reactors) c®irfw Is*!« aRPiT«if3^ 

5 ^ cwfw ^ «c®«fOT v«n ^ « y- 3 f’«i 

>«n[ I *51 »n?[sn«if33f pfH? ^v, »fRisn[*if33f els' « 
»n 3 Vtl«|l^V 313 ? 1 C?RS' *FWT '8 C ®^5 


« OTf afww 

3T^*t 5a I aif«f®W3 f^few »llK»a SKSf SI5WHlf®’?r 
3bi3 afsHwia® cwsTsai 5a 1 

sf'sta 

^) avR- 

1. jfisiana ®i$-«i«i^c®5 (SOg) 
Inf^fsc® csii^T«|»»nc®?i m 5 a 1 aata afaw 
SO2 c»FR*i fc3, sR-'Rf csn5», awaTa sit-cun^®® aifs 

fafeaia c^rr yrwpFfi ls*i« aa 1 
Fe + SOg+Og"^ FeSO* 

2. aiRi?®-^lMi*( « ®iitsrfaspia w«n cirs w 
^C 5!g pH (-sia®! '^®ia snci) 5*7 c^fcv 3 »i45 

wjsj c^ica—ifig giRiei ai^csf orajfav >iT9f«pia ®^- 
Bwi^c®g I’llsfe I siRiana ^sfia aic^ 

>iC 5 IsiCT asgca ®inf 5 i® 1 »flit cnfav 

aaaif® e sjfsg « 

CaCOa (orMgC08)+HgSO*-.CaSO* 
(or MgSO+HgCOg 

'aw hca sitifef’Pi«qf®jpjcfa m 1 

aant f“R*f-ca!aT»ii, fawa®* •ewR, aaicaa f^f^a 
acB *Pi6ii afgca fat® *fiRi 1 ai?sf®af « ffaa 

gaiBR (cans?- faiereisfs^j&iHfgi? ai iaSgiei^^ aijwilwi- 

) ©laepT-a's 'Qwiwa arai «natrg 5a 1 



CO 


fan-l 

(a) atsTlav a®c«sa, (b) «‘iai««n ^f®sjs 
**191 (SPnfjpBj c^R, (c) ^f»sra anfeca® S3 

4. 5TO IWwf-aifss '8i®!ta’<F 5n®T?PT3 ®^-«i9ni® 
l<t^ 8 ® aww aiff®aF ®f «ja^j^wa a® ^fea ®f 
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nR«f^«R 


a»iRi*w1«ra»i i *iifi 5!W^ e 

QFifssi vra Cf« I 

5. «t?iT*n5 *iT?wfi'5int»i^»i jnIcSfi ^t5 
C»^Pll6| f*TCa aPl«I ’^fCS "»(8nc*lt?irf^ ’FSil <RW ^ 
c«f 5 I ifl5 ^ *n®i sisncS aw? cca *ns 0'5s-l) I 

ccwwo 5ffisa snaRiar ^ca i 
SPOT 5111:5? ai®i5 w ctr«u m i 

(«l) '^R^T'SSia S'®!?—“J5? 

«ocavi?® srpu'sc®!? cn^^i-esi? 

^5j^i a®i? 

51 ^ ^ai aiw! 

(1) c*rta (solar radiation)— 51 C 55 

C5jis *i5a‘gf?f ai^?'s'l snsiT'K?)? cbcs 10% 
c«R:?f 20% C5=it? ?rsi vfiii I «aa 5PC5T 'Q 

fsftfsR f®-Jia «m w'?! f?c« arc? 1 

(2) fuw « wtapai—ai^rc^i ®pto « 

Bfen? aw fs}C«f fawi ^ca 1 w-ai cuts “i^ 
aisn'Bc^a cKa 100% ca«i^ f?i*n 5a 1 fai»ii 
«‘i?iFn 'sii^faai ^1*6 afca, fawa^? awai^wa 
sw’Fwa vRS I 

(3) 5SW—snaraceia c5ca "a^arace!? ®n!Fi«i 

Jtiaiaa^s 5% c«icv 10% csw^ «tTCar 1 ia? 
viaa ^via'awi, awai^Ji« aaai% £«Of "i^caa afacaw 
caWl i?»fla auwa cai^n?! 1 

(4) a,-H^ *—»f5ai‘BC6T ca*fl ’Piaa- 

(i) arsK^ '5PISIH a^ai ca^fl, (ii) aiijifaT^! 

ai^aaiK aiai wa, (iii) ^‘d-’^wcaa argc^ ai^ 5iasi 

^aca'SC^aRi, (IV) taf®H fsaia 

aw I ^tsfpsa Rochadale »f5caa ^!^*nusa 
»(fasra:aa 'sifai^i caca anao w^ 5ca—1898-1907, 
42-81 11*9; 1907-1917, 45*83 ^1*8; m 1918- 
1927,48 65 ^‘b i ana's aim^ anaia af^s afaaica 
^l^arwa afaar*! 0*37 ^f*B ^c® caai caw, ^laa 
jjOT^a ®Rr 5alacJia C5w afaaia ai'siw ®i5wr aai 
aicv a^a 1 

(5) 'ffraaiar—®PWR ^fararara ga s caaiBgi? 

anaia *i5caa Sna dla^iSa <aPF# ^ ^ ar«(ia <ft'^- 
sasfSartia ®i'a®as» caa s ^apara aa ^ ai^ca 
cafata caw ^ aj, «rc®T "wsia ®iwa afaaia a5« 
caw aia i 1880 cacv 1935 awi armicaa 

fas'wKdi «i5caa a? ^laaiai 1*8°C caww- “aa aia^ 
Tawiacaa 5® oaia 1 

(6) aaa’R ®r^-»rirife«a awa—ak a'Jaw 5rca 


1 36«a a«, aw« 

f»icwa aaia ac$ ®w 2000 aiaia aifawra vrta 
®^-awT§c®a -ataara 25 caw atca— ifl$i ^ifaw 
fasnsflwa aw^asi 1 afefaa ca spca 
aiispsw eai 5 t 55 cip 'slaaic® aas ^aal ^ 
iflsjyj sfti^ 5 i^ uow# ^ca arw «jwaf ca**ft 
Sgg 5ta ■a^ca 1 ‘•'jfa’fla siaaini at? ais 5“G an? ®ta 
®i ca^a aaa* alarca cfca ‘flat a^cga wiser anas 500 

arf^ca caca 1 m spc«f Safsra®l as a?a sl^frca 

« 

area wesra setia \ 

(at) ^srrrtc'^ ^*t?r 

( 1 ) c^faa-ifll aiR cBicaa ^iffsa 

area s 'BiJRiEftcii) ams a^ca 1 

(2) scTO-'ScerH 51)151 (O3) snejiaai, ^la^a asiwfaai 
^ s OTssa siasiici a>fsica caa 1 

(3) 3iTaa®lif-c5rifj^s a® esc® £?pc5r, 

fspslaa ^isJiia?? spca s caiC5ia > 

(4) a'taT-fsiS'siCJia 5j5l« srljn 'sii'^a^sria ®5ii 

sa ^aat ialss^ »na 1 faar ■q siRf^ias Bic^r 5 ca 

'^aica I 

(5) 5iCTT-sr5n^s~»ia!caa sicai 

apiaana afs snRi-^?nlcsa tac*ia sie? i 

califs® asarfaaria ksicEjIa?! ai^ swi-sific^wa 
5ic5f aikwcaa c5cas 240 £a*ft sir^f sa 1 ifllsica 
’?raa acai-^i^® cenlssaslaaiia 'sificsR asaafic^ aiai 
m I CO-!aafesia aiaiaai, asioi^i, *3151?*^, 
®iBaR, vflsiR fa^ ?Sis afe® ^ica 1 

( 6 ) ai^Siwcaa s C 5 i«i ^ 

a^ca I ’SRJiiefta lafeaiifsrca^ lasRsica asnas a-ca 
aiw '(Igra^ai f Ji^jr ecar aia > 

(7) ^aaa ®T|-«OT^~5nsr5pia 

® 5 fii aiwa 5 itwc»f JiFjf^pSfaaf smt^iw ^^faas sa 1 

^fl^ JiPfifa'Sfaas' i®nifji® cer^i. e 'siJRiafla 

5 ^ 5 ^ ?aifew 'snffsia apca 1 iflfd afa >i 
sisi SJBT a^asi^tfia, al»!Pai!ST anresi!, 'Aswi^wsri a^l® 
caT5f 3}f>d vea I 

a«^^5i alsasaisr sasftgf®! •^Isas ^ laat 
f^Tsiara asR sa s atoia car:*? asprsp ca«ft coti 
flpfas 5W flneaf 1 

‘flsppfeRsna CTO 5 j«hiTs^ §?«asinBT iriafl^fsr 
’ittffes sa I ^Fcer a«(a srawai?. t5i5f® ^a ®9 r 
'^ imfs'sent-^a sicai oitsfag ai^ isnSvi »fw aia 1 
’^aia aaa fjiramai?. 5j!^s 8[a s'aa ir ^tnsrfsssn^rifaf 
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1983 ] amiyr^wnr 


(flc® 9W m PI Pi^ pkS fiKa 
ajn*rf' 5 «»n^^fm ?ai *ira i <*^®ipi 

Wspw '^si'si ffsw* ’psrc® «nc^ • 



''V«r=^'' ' ' ’ * « - 

hhrn, anr (,oW) 


f6B-2 

(8) *iTawTt:®->a?i a®iP! 

C 5 i*i« ^150 vca I 

(9) ^rncsnfswr-aniprrf^ai ^"*>f S*(?n<»}c^ 

?inffsi*t ^5 <3 OTi? ^ ^pr I 

(10) ^T^carc^^ »fn(TirT^®-ia| 

?iwi w?r I 

(11) 'swRw'k a<n^ i 

(12) 3, 4 (BaP)-»i5?i « t«i'ai‘BCc!g 

aflSHC®! >a^ afel^llfas^ !?|rai<fl^S[ 
«ncv I >af6 ’viTOia vfc® aira i 

(13) ?n«ipi 3!f?f 
ninslsigisi mic^F ar^cBf 'si 'spjq ^ aic?j i 

(14) «msrppi:§»i-®n5Bi! 

wp^fwa SI® ^ sipi I oiiw) ®i i 

5npiW5i$»i fsics spi^ ^i®ipi 

C^CT c?|;g|p® «ncv «05I^ ®I *lf^ ®nsi?l 1 •SOI SKSf sp?«i 
'IM ®1 f^f®R 01^*1, «IISR fv spfCTa ’yjRJira 

aivasfll VTOSW ^5C® -aTPl I 

(15) fsrfjwrn-^iW^Fi (<), (/5) © mwi (y) 

(mutation) ^ffea f^® fire® 

aiH I 

sifeffiQca® ^*1, e «iK5n^'^*iPF 

^^IIPU TCR I 

*iilnn«PBv wj^n—PiiT®cai> ?iTf*jaia ?iPW®fBi sRSf 
EfRi cue? PI sn^'scire ’^'silai sn«ira sii«n. ssi ^ ®r> 
5^ *rog ?n'Qsi, fjna ai®TSi, 'siwf 8r^f®c® iSTCsR i 

it®i ^iwfjpua ?iPR*na w*ii s^ic? sn^cai" 
a®IPI CJlPffi CWPTB «RC«I 5lf*i *fC? » 

2 


C5it«ra cawf ww '5ifn®if^=v 

f^S SIPS snteffrecac®?! faara spir!*!- 

“ft»f®i vw <3 sne^ ®iT*f ^ ’ 

* 1 ^ *Fjw—"* 1 * 5 ®^ * 1 ^ ?n 5 **i'K 5 t 5 

aiRrssi i “i^ ^®T?i?i 8*iFi 

5C5n f^f®H sw^, »nf3«F 'SDits’i f>iC5&si 

(public address system), 

sirtiafa c® 6 c?r I upw*!™ psK? 97 «c^ 
115 dB "t^ ?ibi3i®i 90dB « 4000cps. 

•i'! sfsicaa ®ia®sij *a^? 

( Medical Tribune ceiPf ai^ ®'*n ). 180dB 

«i>if *)te® aipi I 

c^5kict?i as® »i=*f an?H5i'sc5f!i (ionos¬ 
phere) ^5!i*R ’vw I >«?t spcsT sisowi^il®^ 

#«i 5c@i ®nw e^^^^ipsa 

▼pr I 

w;^n—BK® «i?PRi wcsii ^r^n*! C 5 c?i 
ppcei I m SK5T STRSllwfjl^fgl ^ ®T?I^I, 5i?iiasi 

(milkyway), c^^raisira srgt® a®w aiwi 5P5 
apg I «25[ ®i$ iia aic® ^5^ ®tic5n ’nsaisii« 
^l^fRuapi l^a af®fafl! » 

1 ^ 3 *^ ' 

(^) fsnFa*ia*»it® 

(1) snfeS^RTOnt ®rairl® f^rsn 

(i) ^ijpu^sr « i^r*? ustw-csnSg- 

«Uig"hi ^‘ftiSRisT ^fi«fH ^fsiCT (internal combus¬ 
tion engine) <si9i«ii »i?5 S^ai*f?( c^m sieiwlg 
'f^rsig sFps! ®ia5nflra ( ^sirc*^ 816"C ) 

I iB5®?a5nBra ^n^diwai « >iqf 

' 515 'BIWI^® ^ 5 , -m <£«?{ 

pea I 5T5Tpfta »f5TPi 
sjpfl-'siai^ ^aJ5 5« I 

f4f®H iBiJisiSv ^5i5Ri ^pi 5n?i;-^^®e^ 

®i^-®i«Ttc® vfi?i? stfek^a sn^dic^si 

«'oiffic^ a^?ia® ^?n *n5 i 

CO + ^ifa® <aqvi§v = COa+lJJ^I??!® Bi^si^JF 
NO + f^Wlts® = ^N a + lO a + ^lf?I® 

BfiatFRi ‘Startified Charge Engine' 

snpi csnStmn^?! ^*155 £®f? ?F?ii:® ji'^si i 

(ii) a[il1^:sF wrfa® §sar«f5i ^raaiarr-uoaiii^i?! 

>is!»«i ^ cawscs ®ieait^® sii 
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wn «T)iaR 


[ 36^ 6i 


cBi»t I mi as^ cF 5 nl« 5 Pf 

sfrsvq^'src*! wnfitfi «i® 

•iM »Fai c^ica *JiBi I 

CH* + 4 N 0 i_'^^^ 4 N 0 +COa + 2H2O + 
CH 4 + 4 NO_^^^ 2 N 2 +COa+ 2 HaO + 


am>nTi 


( 2 ) jir»r*H?i ®i^ «WT^ 

wtsi 5 >m >iw?in?i ®i^- 5 i?n^®cv 
^CT 5iftf delay tank-ii?i sipn fww 

*flkR1 55 ■: 515 pH fsi5S«I ^51 5C5 ), ®15OT 3^151555 

^ 5 I 5 S *1 > 1®5 5 C 5 I 


CaO + SO 2 CaSO ^ 


->CaSO, 

O2 


H2S + SO2--HgO + S 


(3) ^r'si fariron 

«snBI? ®K?T 5 r «n 5 ’^•vst® 5 C 5 ^IC® 

afffTO 5151 ®l^-®sn^® 35*1 ^ 5 P 5 *l 1 t 5 

51^WK5T 5»1^ ®li5-'Sraili^P55 •ll^SIl*! ^fsHS •IPIC'5 
»nBi» 


*onOTi^ 

6GO2 + I2H2O-^CeHiaOa +6H2O+ 

_ --flFlC5lf5'®T (5IJVW)-^602 

( 5 ) «n^pf 5 fsffTOt 

51^*1 C515 5f515 ^111 W’i5 <50^ a*15S1 
pi^ 5cen— 

(i) i:sn65<t1^ « CI^IIWI 5H515i1 T^*!- 

5« 515515^1 5f5i:® 5151 5^51 I 

(ii) v«i5H55i^i^fen:5f 5151 5^51 511:® ®i5i 5]^£a 

511515 ®nw «t 5 ii: 5 r af 5 » 35 ; 1 

(iii) 5191 r 1 C® 5 T « 5^55115 515515 ’^fsiCS ^ 53 ® 
»lf*, C*raJl-£>il 5 »lf 9 , »Slf 55 K, 515 a 515 *lf«. ^38 « 
il^1®»ll« ^lll5, 515515 555!;® S5>nl5® 5f51 I 

(iv) >5515515 'Q 5llf®»151 55?1 

vsn I 


(v) »i^51CT5 48 « 51 S155 51515 *ff5C5«! 
15«l^i:«J5 5r«II 5ai 5tKi l5F^ aitV 5I1C51 CB115515 
5^51 fefs® I 

(<l) «I 55 aftwwRI 

(i) 511^ ^55» f«lf55*fHI5 5I55I5 51?1CT1 I 

(ii) 518 « 5T6ifr-iBcB|5 i 

(iii) 5iSaiii «i559(> WKV ^ 5^ *iftwH3 

■155 ^sl5-C551p1 ^*158 5IJ1515S15158[I 518C5 I 

(iv) Mass Transit ( 5ic® <<1816 5iw «ipi 8 
c»n8 55*1 851 515) (<i5t Less Lransit System 

( 51!:® ■P1Jn5155C8 515|5!5^1 85 515515 85C® 55 «1*R 
515>?1 ) 851 I 

(V) 35^ Isra 858 :i?fI5 5181516 ^l5 851 I 


yrfrhf vs «rj»<rai 
-»f*r vs ^Jy iw (I'Tw jsw 



fcD-3—8i#i ^»fl® <3 ■i55-8l58*a8 Reichow 

81^8 8l58l"»t® I 


WST’K'W « 5;55—8J15^511 « ^555511 '5HHJft®l!:5 
8l?® I 5l5 ^55?511 l55S£5 SIWl 51 515 ®C5 

51^5 1^53155 C81P1I 5i5'?l^ 85183^ 5t5 ^ I 

'Q511»1?65 l5'9l551WC55 51i:515lfe ®)5 511615W IPlCJ&Jsg 
8511® l5«51?ri C#5 51151 8W1S115 5W£5S1 C5 2000 

«P^ '»jl55l5 ISl^^^lll 15^5 5C5 I <Jl6li:8 1®15 

‘Crush Point’ 5 i;bt cil®!^ 8C5C5*i i ><i5 8t9r xi^a 
855115 ^1>6 5 CT 51£® 558 EcOSystem 51 51?«I C®J® 
ai9C5 I 81!:®^ C5C6 81815 eC5!^ '5n51£55 

15535 85C®^ ^ I 

'85WE5 5l5r, al5C58 ^5 ®85^ 15535 851 555 
5l«r 858 5135 to 85C8 8C5®5 5C5 €Ci I 5R15I5 
^5 5155«fll®5 'Sn515®115 8155 5C5 I 



»t*rari «SFt^ 


’jHj’ftc® eq® mvm «pw ai'ftfl sn^wa 
afwarx ^jsspsi eicRv^n «Wt« tar^ fa^t® ¥cnf »mwii 
siwi BFSc®a C9nv5i^ ®ira 'sia >iic<i *ngii ffrca 
vifinifl aw *iw«i >iW3^w«f «iw 'flspi »rt]c« 

(flew* «Fc»r g.9rR3^t "siaww sn^a ^les 

w^n ?»raw i Jawiicv s[i?wv»!nc«i aiajjia 
▼aw catw® « :g[j5 •ifa’P’^ra acaw^i m a^sjR 
afacapaa 'siawsn^??®! cna (flaraia <5iraiwa waa 

▼faca Wtoi I afsj® •tfasK^a faaa ca, «ia®ac^a 
aw aavaW "lacaa aTai:a*!iJ ans? i atiaa Sma 
▼ac® cacei (flvfii a"T aja ^I'gia. caaa—<tii>i, catai, 
j’f®, a?i®ica awa « aifffa ^fa® ♦n^'la ▼ar, 
?aai« a^lfiamar o^caa vzm aia^ia, f»i**ia^ *f«n< 
▼aaiB aaiw^ ^®ufa i anw^ ^faca«faa a®Ka 
(ecological truth) a'$a afca ^smaa afaia aaa 
(flcaca I ifll «£▼ “afaincaa ‘*ia« ®iwOTa sieiJii 
aa I acawa 15 = 5 [| afaa'^naia aiaica ca^er vsta^ 
▼ai I vfl^ viw a^ar <|fsi^i faca •flf’ica ®nac® area 
iaana gsipja a® 1 aa^ral ®ia»ij^ 

awi aavia 1 

nfaca*i faca ®iaai diaiwa wc*t aaiaa^ 1 

ana ajffti aiala^ia l®Ta»i a^caa acaje (sa^ie 

aata^ef »rfaEa»f a«a caiena acfn«Jita®i anaicaa «»i 
caw ^ca fa I ^aa vai, ®if® a®f® caFafa ^laana 
(flat »if^sjasf *iavia« ♦ffaca*! atia ^f< aFcaossi 1 

*ffaca“f Jispinc^ aiac^afi vara Sfi^a*! f^^irca aw 
5 fS a$jfl ifcat aafsi 1 »«▼ aiai ^wai cniaanna, 5! 

'Bjieft ?wsf I si«s[ai i®Bj-c»iwaiwa £®fa > 5 ^ 
aiw cflfcaf aia («▼ «nc^i aiijlia 1973 1 

^®fa (?aa ^ cmasiinia ssca ®iacaa 'sriwj cnae 
llffi paiaatmcaa siwi 1 ‘>»faca*j fawwfai 
aacaa av*^ ai f»rc"na acawfa®! ^▼la ▼caii» 
cacdicv^arisj f»c»( aawa »i%c»r^i ca»ft S<i?® 5 ca 
siaauj, CT5, ▼siai'ai <3 *ffaa?*t 1 lAt c«n*HHfKaa 
's^aaia fea»imaa c«r«ai aiv-asca s-ai'^ 

^ wwfpft ain»i (LPG), ^paw 5i«fia §5t 5tim«ai, ^ioaa 

•itti fftf acwm ▼f>pfi®i«7ogo4o 


ew 51^® f®c^si c®eT, 5i«ra 6?! f®i:^ 

c®BT, ««▼ aid 5i«sia da canaifaa ^®nf^ 1 
'SI®! I faf^ ®i(»if?3 iflfl > 5 ia fa%ca 1 ▼ia«i (fla 
fa¥ia 5Ea awai, as^ai. faariai, ▼cs’ia. faf? (flanafia 
aidta i&f®?iai^ «5m®i 1 ^m^esra ^^a «itc*i sSfsacai 
am (stain) cam Tacac? 1 wiaaima cmw 
’115197a ®it-awi^® i?c6ii siacKa snarwar 1 mw*! 
'fli? mia %a ^efia aic'^ia aica fafsai a^ca mca 
maariaar »tam( arsifjpSfaar ®itifa® 1 «fl^ anifa® 'sia't 
5oaia as«i afesa fac9 caca anca 1 ®mi ®i«?a5C5ia 
«® mwcaa ▼nsrfaaia af^caeda wca fafeai a^ca apirsi- 
faaia ’naiwcd ^a® mca 1 
2S024-0a=2S03. S0a + H20 = HaS 04 
H3SO4 + CaC08=CaS0^ +HaC03 

faftpaia 9C5f ssf*ij ea® ■»ii«iKaa a® wd aia « ma 
5 C® viicaf I fapnawcaa sic® «flt saic® mme®! 
mmisff fa*^ aacaa sicai^ mMafa o ®i*?5i5C6ia 
cs^si-^iTiwia caicsi afsica mi’ica i 

asis faaffaansicaa ■»ffaca>a aif® fa®ic?ia <5Mna9 
fsi. f-iaw*! aio feaa mca cac^c??? ent cawJinna caicm 

a'dw % 5l{STa f>fC51i5Ilsi ’1151913 fsi-it® 

5 ca « af®fa5i f®fa*i eim ^nstii taarai ^51 ag^i siafc® 
f5i>aca 1 9C5f ®wsi5i5ra ma 5i®ie as^ii ?iafa «t5ia 
®aa fiR^"fl5r aifsimicaa aia a*! sjm csiim ▼jr’iw 
cai^i ^ca^i 1 

ai^’^icsia ®a®ia aaftJitamamKaa ai<Ni «a^ eaiam- 
mcaa faai® macst afca ac5i '5n>at9i amw afcawsi 
faH^ a^fa*iiaa ®* >1115151 misft 1 ’i^c*ia 
’la^ia’t aaca wsii aia ca, ^acaa afawi faaai«fN aima 
eiai aw 8 C9ifd di«pi aia a^ca f^s ciiifaar aaai®! 
:>aw!nima awcai ^cac? 1 ai^ c?i9. fm-^a w 
fa%caa mic^i afaca*! faasiiif « atamafa^caa >897 
aaaficaa faaa®ica aaw^ a^aia acai^^i t 

cafaiana ’n^cei'd ^nsfl m fasia aa^’a-e la^a 
giBimfd a^ifajas fefn^aa 1 < 11 ^ aacaa aa siiis 
astiw *jf«pfla ^a ma ^la^iw «iic^ 1 ®i^ *flC9 aaii 
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mn «ffHR 


—“West Coast Tropical Wet Evergreen 
Forest”—OTC*l?l *1515, 

siPfl *Rit*fs cnts i 

’jra*! *rRa Jjsfwcsr Jn^cei^ '5n»ft c«cv 
*av aisil®“SfeiT?i sn^iwi ^p«nw- 
1 *IHTC® JP 31 W 5 si 5 Tsn?iblf af® 5 «T*I ^ 5 ) 59 | 

‘111 5n$C5T<^ ©iTsftc® ispaws ?iki 

'Irc'Tfl siwj 'snc^^—®* JTifsfsj cneit, 
^iwa fciji ?iw1 f’t. cv, I 

iJi6] oie?R si5 c*!, 'srat®? "n^ca?! swi 

^c*i3 ;^Rn i i^ei « 

^a:*ia cssi;? ii»rcw^ 

35*1 SIC® ai|[ 

^ac«ia snsi lii® w*ft«, sj.si’iR =vc«?i qi, lasiR tawsicve 

af®f«fR ?fCi? 513 '^llC^g fsi^llHC^a fiSi^J «tai 

f35!c® 5!:^ I sp gi'oif33f ’Fiac'i^ 3511« f»ifC5ia anfa 
cncac? I <ai®l'® -Jlfgam « siaisis fsjaa £331171 
■^3^3 aia 5130 £113 ^33-f3CaT3^ 333^13 31313 

533C3J 1331*1 ^C5, C33IC3 ’PeisFR'l <3 “I5a®5ftc® 

iSi^fsg® tfl’wfS i^3C5ia 3C31 3133ID ^rCS^ffiC® ^3*1 
f3CaW<F 33 a^lWI 5C3C5 I 5Tf3C3“t ^3C«ia 5FCBI a?3VC«RI 
3C«H ^35fC3a ailhc® ®1I3T0 5e3Rl 3^31 C3Cv^ 6C®iC5 I 

fawaawa 3c® ai^ ^3£*ia 8rf®foai 
c3CJwa "lalca (f3c*i3®s a5ic3a ’tea ) 'sns'C 3ifli3i3r i 
55enri®i sijjR^iiftc® ^c^ia ^*i 5i3Jin« £a*i 
a^fi I £3 g?i9il 3ila R51 ‘^ifflcnfi® ^ ver^rsi 
*i5caa aii^^c^r ■«'ii3l3 '^'si 3aaaT5 a^ai 53 enk ^ita 
^si'Q £3*1 i^f3® I xig 3:15*1 j-^cv^ ®iaf?® 
*58131153131 ;.3C3 1331® B3), « 31ST|- 

3lf3ia £3Kai SfSl »31^I« 3115 ^eiC^P j 

a-ci^sBia «i«i®f3® ^3c*ia aaw S^tsi s^ceii »ifaa53 i 


(S6®i 3^, 6<nwii 

831^55 ®l3 55^ fnjie snS®"»fl»nf, (3if®e, ’wr^H'iisiia 
“i^ 5w (asm sjf®^ cunrw i(n«i 3»ac5 3i 

3 i 3 fac^a sirTw o ^fia 5 j^¥ i 5^ 

® 1 a "!c*i 31 «i*i ^c«R( 5 fc»T la'tar ac«a 6 i*i « 01!w 

•»i»i3 m, ^5«fC3 fan 3cS, ??ic*iw f*i»fii*i 

«lll«lf3*F 5f, 513 36 w, f«P5C«Rl «fi3t « 

3a33c»ni tc3a 31131 ® 1 tsfiisi »wtPi3®i. 

3Flf5i3r Sia ^f3i, 3'fC3«l®, 'Slt«BI e :^\f®a3*l®l m I 
31|, ^91, 915R « *imU^ if^C^a f3F9T VSIfTlSPIlsfi 
318^ ac®i3n:v c^«i *5ac® 5C«5 1 'll ’i^’iira sfsiwiw 
>11 JIBVICaa ^*13 ^3^5 *59:81 59IC3 31 I af®f6 311tfa31C3 
WJl 5i3C1i 3t6®3 5C® 5C3 I ®ia ^31 aC«lW3 
ca^ai'ra'l 3i?ifa*5 3t>Bi nc'? c®i»n, 3ic»i?i 3ni3 5t3 3a*5»''t 

aCJRT 31W 3tC3T9t £ac«l 335|)1 5pn31C3a »t3 C^Nl <3 ®I5 
331313 *591 I f*lf®9 *ia-^^B^I, £3®I9, iai»f3 a-fi® 
«33«31'513Rri 3131C3a 315TC3J 8519, ®llC8n53l 3®1, 

5f3 35C31C«! 33311 £9)9riC31 I af®f6 3mf9*5Ca 

13C*f9 '59I95®! mt% 3C5®3 a^ca >J8IC® ^ I <fl aHfl 
fiTssn ®Ra35j8[i)> f3ca ®nc*ii8r3 *Fac® 5 pi i 

‘3^391^811 ®«n 333 ®ia®ac% f9®13 3SJC99 3® 3111- 
tpsilCV ^facai 133 333II 33WlC3a «3'I uof?lC?l '5II3K 
5C9 I f965T3 SPi9^C8ira 31*113 f9«8l3 ®llC«(f|813 'JW 
3191 ®19C® £3| 3C5®3®1 ^fvfC9 f?C® 5C9 I *lf9C9«l ^3^3 
91<I19 »ff9B 3lfa^ f9®t3 3391IC5T1C*P #1W ^ f3C® 5R I 
♦lf9C93 3SC*?9 3^C®1 35C3lf3®l «I93l| 31*51 19*519 I 

®ira^i?®*5 ^f9C9«i 9c^ (1983) ^*5f5 ♦ifaw'i f*R9*p 

3S9f *5919 i^3} 9>S3T3 399'I9C*5 11131^ «rraf91 
«lfS3*13 I £3^ 3C9f SigcaW W3I^ 9im*5 9*1^^ flCH 
■il^l £3£>5t fllf 91319 V^ICB SothII 5C® I 

35591 *333 vll¥fl3 *3131:9 993 930 9('5C® <5119 ill*5f6 

9l<t9G 313 £>1131 91C9 31 I 


) 93f1g fieiR *lf99:i9 ScillC3 3f991 ®9C3 ( H-23, 9 W 1 91 «?^ 

>ffsri^i®l-6 ) f^CIIlf «3?aB f9ai3 f999*5 9f®19 919^1 9311 
5 C 9 C 51 55 ii^>f 3 Tj»f j ai^filg I 

9fl S S)3lt098l3 Wfil^T 
1999 S C9I39nfllC39 119'*t9®lf^>1 S‘3C9lt3®! 

3*19 $ flin?! 5 gj 

®T?99 s 18-8-83 (^fsi^ifeiia) 

^< 3 f 59 

9^ f9W3 *ff991 



C>R5( « ’ftfJ ^«l 


»i^jc®f 5si MW eira m c«ic^ c^si?? 
i^Kfl ’Faw I «}Ci mis. i 'srafs 

^9W51 I ®l?TsSlf^ iBlRn*! 5W » ‘»ta-’lfB’Fl, «'$!!(, 
wto CW f^g '0^5 JiR SIIVRT?! 

«nc« I wwi c?ic»|fj 'Q’lwa wi’viot i »{«*<rsi« 

WC5R I ^nfsi^ I'lBil mi cw ’fw c«t«i i «i?ric?ra 
^<11 ^C5t =VIW SR t«fP5 5CeiI m l fsp? 

t'v c«i^ ? 5is?r5! sw » ’?i!i«i «(ai;«i5 ’“‘now?! 

•arsiisi cm f?gf«rwa ssjsi Jin^Ri «nc5 

»iic^^ira 5ca siK^rra i «ii»ir’?J 

avi*! enuR f^'sfwwras 'fl’afer i 

4riI 5j4I<¥1 CTWC^sI. « >S[I#«TW 

C5CT Siwa SIWI -^5 WC^ *f*I SfWI 

fij-nwa •<»w*i «wjq Sa*fsriFra*t <j^«a 3iM?i® 
'«^5T?I I sjsfl'^^ ifSf ^iCSIlSi^ SPOT fsFsfsia 
ifl® qnav aM «'sia ®i5rf5i^>is5<3 
SIS, *nw ^ ^fra i 

fqs^Kw:? '«Bis I ®c=!i 'sl '5g >^15 
fiic?i^ ^^, sii?n^sF »(Rft?av 
«]i»f^vi 'sjiw tm f^i «jqiRj ®ia- 

sjic^ I ?n?i sicsn 

, ?i'ofjicai*isp-« ^sRi <5i*J I 5iraf®’F 
^TOT CS^II OTC5 Jll 3Pi^ <3^l«5 3l*f«li^5li:?IWI 
C^R CVR C^K ®TC^ «*[ fspg 'Qfisia 

jipsfill ^ arca pj f^ica c«ca ’iiaj 

m Ri I 

«i[siiws sicai ca>ia «i«a ^laaia^ia «ial «»fl ®ia 
■i^sFai ’^srsa 'Ofi 

ai «tiIf‘&arcaI^e▼5^ i «nf«i^ ^otj «n!|\ 'Sp? 
•aiasoa^ra wpf pi«ft i 5iMTa*i^Ka 

«ip?¥ 5!sra^ iflsp^ iiTsi OTOTce, ea ^ce, aj ^teiia aw 
5WC5 «ic!fca>^ fplspisjc^pa aaisi-f 

v«ii SIR SFCSR m fiiwa »ta*im ^ '«! >ia 

«53ja i wpw sii 'st 'afwa 
«maws[icaa spot mw fsjaisicaa afaac^ a*® “ife »u5tfa*F 
cscw 'ansipR awTOT I w'ai c’lcsi m 
*OTat '®5p ^WRieftOT ®«isi •g.l 
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5Kt«^ OTR^a arR^ aiRi® ?Sra « «*i f^s ?§5i ?««! 
aiRwi c*JT^i:«i aw m s»s, jaart snc^ ansncaa 
®H3ra ca»i?a*| fenanal ^argcas an’i^SRa aea 1 
«naRi »asR asraarfg «Bif'&aic5if^ ®irs ca'g.tsf "a^fe 
area farsfq o 'sihaseia 1 aacaa f^g 'Qjja af*r 
®ra:5i^i sif^^ieaa zm^ apai sea ®t^»i ®ia ripf^a^a 
BToia f’Ra c^tgia frarja «*fafei 1 

cRMfaa^ ^caia Hsk:? ca esni? «^aa asia 
aiarps aica ««SR ^«n agka tgar 1 an^ c«b?f 
sne ^f5»i a^a ancuo siai Taw? f*!*! eewa 
ariaa Ta«ra| awit® 1 Ta*^ 6 si^ j^vgsi STai-*i' aiaf^ 
rf&iOTa ^aarffi adaia 1 «na lal a$i^ia T*i5W 

T 5 BI ‘aiifsfCBRit®’ siRsi ^aarfg ijcsia 'S^a 1 
«^aT$ aasi ^sTa ^a w^rTw 1953 .^a^ 

e^i^pftOT vaa amia ^i. ^ 1957 '^s&r^ i 
^OT iK® «^f 6 51515 a acaa asa 1 T^p^ a?a ^ac® 
sfl ’lac^ 1959 *f&iOT TaT^ fSpTsicar aai at^TS 
Ta?<5 fra*! ^iwa 1 1960 «f&]OT ia| cac? 

^pgiOTi '^-* 1 ’ sn'SK*! taa^ awa aga 5ia-»i’ sirsRKa t 
aqa^si BSOT 'sa ^ca I '^(Tawca 1962 
■*afawa®rca wr otst sia Taf® frarj ^aia 
^ acacs vaalfi ^laa-vniTaPsisn^® «f;aa aia^ia 1 

a^Ria •»« ca, carR aie?Ka ^wa 
®iR 9 i aca^ ^[ifea wai ^ asiai ■^t^’pa Ta^p i 
'SI 5 ie 5 « caai aRs? aia casR «^a^ *r«^«f^OT T^iaiaw 
na I «inT'§aRaiT 6 >POTa vsnt aai ai^a 1 
aat*ia 'O^wi sRai agei aiaiss caTafstfsiRa facaa 
^spa a®ia ®iic? T-p^wa -iiitei 1 piraTs^ mi 
PK'v ^Ri am ^Taia^ 'S^a aia^ia ^ 
ai® 5 i aja c*rs aRa, cirj afa si ai's 5 a, fafob 
a^a ewRaia asiaai «nw aca^ 1 caai cm Ta> 5 [wa 
acai asarai c«®!Ts“iT 6 ^as Taytsa spiaa sneawa 
'srasa^ ^wfia ainT^<R«iT 6 araa aiacia 1 OTfaTaTercaa 
as c 6 §iailTgR wsTa ■efi's TataasRa «isia a^ia 
TsSiTacaa, aia spot ^r^ia^a T’arjwa wsifasp 5 a 
fawasRa an?® > 

«^caa asRa car® afaa aja cacs.wtaa laarai aax^ 
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[ 36« <R<ni 


•»Hi Pm (,4«i)kii$f>iR iiTPi «n?i 'Q^ 

w^hwbH c5iT9lte*r?r siwi pic^ i w^n pm '«i5 ei<f ^fa® 
♦if?isnc«i aw^raa ^ sRPS »nw 51 wfn 
afna 5ca ’fueaja <ncv tpm j <«a c«mf fv a«ii 
nm m —oinf^amtfSai aia^anRftai »in«nsi i 

' 8 CT «flc®a *rtw jnaaw 1 ^ 'll swi 'sra ®«n acm 
Bna« wafOT ajaa 1 ra?i aia »1 «na »n 

aftar^jnnv « 3 al ^ac<s ■^nca aypsa, aia *pot ^ 
5 C 3 ^ica ‘*Rf®>{’ ai J?nai caicaia 1 wan aia «inf4amif^ 
atS® caicua pks W®h 'S^wa aifaa csnfiisW »al 
aafs? tafacaiisn^f^w—22%, c’fi-fifesiianww—22%, 
c$di»i^fiR- 15%, onHWaw—9% 1 fa»Ba 

^ fats 'arsfaai ca^ •jspfw wif^amiffi^a wsfa 
•i?ftcaa vacs afTCa ar®$i > 

ifl^aia anai 5 ?ia 's^wa vana ; aipsa “aa ai® 
^ ai caaa *n^ ^ «n^ ancaa ai 1 ana saq 
^caa «^wa «ia*n»fH 5 :«ai ai aff ? ?ic®a 

armt arm aaf^R, c*ffsif®a, aiafa^^, vjisic»nef aacaa 
^tavava 's^a 1 aa 's^a aiaaia a^aia 
pfS csca wcaa fv fa^icaa ^fv araft ? aia*!!! m 
e^paa asia tua' aa, sea carSisfism a®fi am ^a-ca*n 
aia aa ^ «^wat ai^a ^»ia asm am aiaraiv 1 
pvra pna c^ta 'S^a^ aia^ia^fwa caica wa ^'5ia 
cnapn^m 1 

tcaa «^a fe^ita aiafa^mcfia aia^ia ca«af 1 «na 
jbI <3fa aia^Ttaa Jam wf?ta oim (PW faFg ®n5ac*ia a« 1 
aisifav snuia aiasna amesT sn^faaf siajnsn fafa® 5C® 
area I fa^ caWf aima aia^ncaa *FC3r ^fai ceiia, fs^Bia'Nsi 
iiiat caafapaca ^ a$ia ’miam am aff^a® aca^ 1 
41^ «^wa 'ona laarffi facaaa amn »«a asica vaa pro 
aacaa aRftfaa' ipf® aja si «nca cac*a a»n pna a® 1 
Pifm cacaf aaf?R efR^ta fwa « 5 ca aiaffaar ^®a 
•ji^Tsia preai sita 5K[® i ta^ 's^ aiaaia- 

>aT?nt«fa ca*fla sitaa acai^ si^, afa afa ®ia, aa faiicsfe 
fa^j^ aar pi*gf*i wai am aial 1 ^a faacawa, 
caHf amm aaf^R aia^ica lap?!! “ii 1 
aiamfaaf a^scaa f'r’v cam aafama 'sp ^ma 
c*ifaf®sr I m5S aw aiam m?ma wai “nJtai 
cviaite awgai w a aa |<ifa ^aa aaafra »<ias ®ia'^ 
cafafsa aia^itaa jjaifa^ tor i fa^ 
aarn mai as fsfafaaa?« fawai^ «m came maf 
cafafsa amam esnam sifaw • afae tmi 


caa emsica^ anpR aft mam *mic*i eapra ami ai^caft 
am aw caa afaafs sm awm *aaim fam mfata aiem 1 
a?R^ai^ 8 m®m a«n caw am faawa awRi 
f^FfSi arat TOacar® ai miifamia amsm 1 aiafam 51a, 
^fa 5 isi, ma, -nf® e awa mrfim® TOicaf^ amam ▼caa 
tjj^ «sa I ma asica aacm sj^ jwiam aR ®ca 
ai^ffl® s^msi, ^ ^ sia, mm Wsw aaatpna earn 
amsia aififsa aica ca ^aa’f a® ata caai caa ®i acai 
aif® ’^facena 1 ^ssk csca caai cat® am mia staa 
e^ 2 ms®am fswraa Wai 1 

wai fte aifai^®, caaaRia^ e scaa «scaa 
as faraiav aecm aiaam ama ai 1 aw amara 
•Siam awaca’i^fwa acail sifami 1 ss astaa 
e^a ®aaiadB| aRftwa ca anflfav faa^a acSsi 
fa*»mca arcacma^ awnaiam aiaa 1 awafsaf faaita 
caai am mweam jfaam afa-ca«if am % c^fd araf 
awam ama fafsH aacaa a^fataiaar af® 1 af®t^ 
caafasra cro^ ®m f^s aa, ^-at^R 1 

snaai wfa sc^r see? m aataa aiarafae 

aai^ ai fama fat»ia amffanfa^ af? cam fasjj® sea 
awa aiaiea i^gca aci? aiai cats mat faaia vea aiaR 
aiilfa^a ^ 1 

aafca fee? fsm se^R faaia toi fs« fss a^i^ 1 cal 
faar cam aia^ aafea fswwa ai ‘esRfl’ cap^ fas^s 
sa vflpi^eR e ae«c»&eaR am jffi se^R 1 aisifa’® 
siea ml sc^R jffi faaia toi arnfa ^a atsi® fafsa 
ai« I f^^ aifa*® aiBies oiil st^Rl aiai caa a®R 
^f> 6 cs I sil epa fjiaita aiia^sita aias® sa 
ifll jfe sc^R fata ^saf aiai ava aSfacawar af® 1 
fv^ aa see? fafamea >^1 aa af® aiasia fm airni 
sprs ? jj«a®* aa 1 ^ma cafaa sia c®cbI caai cats 
«fl|aa af?a asm a®ia fesama ewsi mca am feel 
sea area am <<wa aa Saa*! sa ai faca ai c®ta 
*nai am ai I fnfeaama ■aam*! ai fata casR laf 
iiilaa afip aiasia eaem aiai cami, am awi, caifii sea 
aieai, 5^81 caw warn a® csifiaid "mftfae cawtaw 
snsie caa f f® *ncw («ceam am sea aieam 1 eiRicaa 
umwiea mg pi*iw eaew prai area uiaa a«ii ai^fa 
awn la to aa, arwa aamcm TOia faaifs® 
alfacaa tm fern tuearaic? agfsa mlaa af<?a aiasia 1 
jjsait *fl«neae cmi aiP? 'SK.aio asm witaa ei®ita, 
aewasi to aiei| wai fafsica e^wj afer so® 
SF^ |iml I 
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f%1983] 

^rfspw ^ tRu «(ITO 3 wi5 piubbi I 

^!1C*RI ^IBB ♦tfSCTM ’TO5 wmsi tfl 

*jw ®Hi vn HRp cOTsn ijp^j ^ ?iCB®»rai i f*if^ 
*ifsCTc*Rt »nw »nw ensncw -nitaia (Wsot 
*rf5PW« « ^ ?cfl^ BWTO flnii af^wm igfeflw 

65 tw —Pi ^*1101 «iW« ISIPK^I^ sftgjij \ 

®H 1 WVT 5 I® «mTW 9 CtlRKg-fPRl «p« 
«f«PTCvSI WBi gwgi CT« 5 i isnf^ 


« «TOiW9Br amBBBT I PE^ CWflR 5«ai 

^ ‘(m 3 TO! «SPf srtt. Qn^f *W’ i 9 |rj ml 
cswiBW JiwNr « ^jpiwis*! *prcwg| 

■Bn twcbwaii i M¥W)>OTr wPRia ’wa 'flPire «’ 3 W 
aiPW v«i aia fafjq j «R5iwRic*ia m4 5«5Rt 

5pia iflPiw Maf^Bwa aaiW Wigi ca cvr e^a giaarg 
atai Sf 5 « I a?Ti a^j, wi«?«^wuwtfwpw «?W¥i 
»I !8 ai ?*? 5 P 1 , '$i ?!?'$« vat? ml JitB^JWBS’ta i 


*rfaia*f ^«i« f¥?Rr«f 


5| ^ «nv^f®v ’itata*! f«ra»i aife® ?»i i 
taaipw HBiE?! 5i«p®ra casR mv??cv 

rnfat? Bcsft? cwa virtu, 'ani^irtv vRia aifsa ?isfi?®ia, 
®Ri v^^Nrsra Taaiwa 'si^ratBita ®ri Tf«(ala 

»rfa«*i ffwl ![ta *i^c? i ml »ifata»'i ^‘la vtsi 
vwiwa «RBii ait® wa ■»i^ aiws vtaiw ai ?ta 
«fJi. P^tv 3ivtara ^ ®nv^«i vail ?Bf afata*! faaa 

•fWPW fetV«TI I 

- “nfata*! ^aa f<i?pi via*i f^aita atat? 

‘a’—aifa®, spfff® « n'k i !a»w o Sawifav 
apusitaa ataia ?t!T m® faw «}?«Nttv 5i^«f «nfasi 
?pi vai CV5 I fv^ aift cir»i « afav caal^feia aisfi?®!? 
ai 5i«a ?a fsi I v^kji ca va^, ai caian aita mvW 
fatar: fena!i»ft 5 i wa^feia pnS sa^ipma araas 
mv fjiaf?® ai^jt^c® 's’lt? i w-caj^-a^ita'i 
cats «nvi| ca^ asiaji, pwict awTOva ‘>itacat“ia ^ 
fv fvf v?i®ifav ? ^a'\aa«, *ifata»i ^a«i afataita ca Jia 
faaa jaTfa aiuf, aiata ?tei tvf «i«faja 5ta 
ma? sawj ai^BV a-ata aw ag aiaia vW- 

Wva vca ?pntaa «ira« fata ca^fsi mf^ta bot i m| 
aacaa jjfffaa vot vtav viaaia aiu ’jfa® "jfaa 
^ aa-a^-agsa «®i i ^'^iaa:, a^ a«vi ma? ag 
affviOTi« maa 5^ W ca, vavisfta ^aia-^faaia 
wcai aiaia awro aa:*i vai ?a *ffatav ijataa fatv aia 
wa 5W ; caaa, at«wi ®ita aiaawi cvc6 ai aa 
apt a?? w vai I ml aat? aaii® ?a fa^a 
fafvaavfaa aaana vai, viaa m aaana f*i?ta atat? 
faf'SR aaanaa farfSi atat? aiwa faaN«ia«i®ia 1 


vi^fav fawitaa at? a^afv® ml aaaji cvasi 
C'r«i'!if5!t®l aa, ®iat®a a®a ^aHfsr c»rta« ml 
aaaii stal av6 ?ca ®k? ai 'e^aia asiaai wai arc*? 1 
a^ia aat? m| aaaii a^l a^tvt^ antaiiBai vai ?ta 1 

faSfsp? fafvan a»!rB v1 taiaua ? 

*mpNi *Ri5n^ faSfgsaia catv pi aa afv fa^l® ?s. 
pigfatv asn ?a fa^fta fafvaa 1 m| fafvaa af®»fl8f 
vai ?t® ^nta aiaai as® *nta faptefav ®a? 1 »w 
*wit«{a fa®fiHHa-wv| ca fafvaa fa’I® ?a. ®i aa 1 
PI aa ’larca'a even a®^ mfS ac§, ta^fai cseifara 
♦faro' I ®r?Fgi fa^a fa®wa, a^aita, |®iita af?aK®« 
faSfspaia catv fafvaa fa^® ?c® ma 1 

anaai wfa, c®eif»a *firT«(i‘ catv fa?f® afvtv f®a 
ai'lte® 'BiM vai aia viaivi afv, fa$i afv « mai afv 
(wia «fawia, rnfaer ’83 ‘aaai'jp ifi^a’ a'Wv aa? 

) I ansjvi afv g®imfl aaiaiv viaia^® vaia aaf^S; 
ml vai a?®» f?fsiaia *faai^a fa^ia, ai sffi caifia « 
2 ’ffi faSia f«rta af Js® 1 faSi afva^at? ad«^ vai oit^iflWf ® 
aRav ?i8 jvi; mfg ai«naa®s varav onaia^? Icsivga, 
®pi cvia cvia yfea c®^f»B *wit<a cvee- m1$ aai-av 
viaiafi af«ffia« ?t®-aita I ai?i afv ^ fasittsNv 
®aw—ma ®a?' &tIi mai-afva ®a? ^rrtia cKa'o i a§tv 
P5«f vaaia api®i fafset afva evta faf®? 1 
onaivi afv anarcaa ca?5<t esa vac® ma ai, faSi aW 
veav faf»rfa§ia aeva vac® ^nra anaiwa cat?, aiai afv 
anaiwa cwi a*^«f ®ica cwr vta star cat® mta 1 
a>w®8 fecnaj, fawa facaa evta fafe^wia «tv ca faSjN 


* atat 'a^ taSHinrif f^lvw, ^^¥ 1 ^ 1*700 009 
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▼•ii 'anc>i, @1 • ’f«n »<w ®ni 

fsptgslif i^f^«nr arnrmt 

?n^ ciserfara <imBf 'sit c^icv Winjei 
*ife?i aiRipra cm. ii^cs <snri 
’fpftg <n ’wrw siwi (?5«fsn wf 'snsnpff 

c>fi53 STM ^ C5WW f<^F?;«j »nra i <s^ ««c*ia w 
>13 *f«n«f *i5isj:o3 ^ c3f?o Jn f^rat (?fm siwi c«K:3f 
3UI, wgfsi 3®n 3is«n, crar® f3»f^3r; ctsr, 
^jrf^3Tsr-90 j?PiT csflrfsft ‘>f«fi«f cm g’««r 
snwr f?1C5 Sit'S® 55 I 

fiiSgSts ^3^5^ C5 3?® '¥t®3fT5^ 5C® *11131, ®l 

=i"»p6 cit3 WJ« c’Kcsri 1945 «f&iCT «i*(ipi31^if>isn 
« J1I*IT>ilTv *1515 *n5SIl*ft3'P* £5151 f3PW5C*« 5WI 
if £5 5f3Rf3V sn^ k5® 5C5f55f »1)5? an?® 

![ai?55f «WC51 £5k 5ig5, ®I5 ^*1 t^SilW !?»! ®'ta 
®i*f, as® 3r£?5 aaafii ‘fla? '55135 f3ka*i 1 

f3f3i3C«f5 i3t*l«$I 5»i £5, ®15a'S13 

5K3F 35<n6! 3C5 ferScvif^SI « Siwia3^5 ®1I*T15 

^®iif*rc® «rffra 55 sii^; ^31151^ 5?^ sne 55, a?, 

fa^vensr 501 5i5 'sjctc'f i 1945 «i!ii 

f3i73s|5C«I5 f3ka«wtR® ^'51515 >13CK5 £3f«I 5raf58T 

1951-52 I kfw a^«t® # 

5^c® *nca I £>wpn 5i5i tafvacqa >ir3t*f 

ailPi, £=<P59r ®151 kwa^!15, ®IPRI ®t35I3 3?»HI5OT5 
c^« ^85 smnw a«i3 or^n ffc® arcs i 3'?®* 
3|!f«VI5’S a«IPI5 >rei35il C<IW 315 £3^3 

aw*fC5 I 

31l*r8C9f 31 'g’jrt £3I51 f3i7*pracei 

c®«ff»a *i«n«f ^ 3151 3if5® 5C5 aiPi3' ^ a<3i K5r 
315 I ®15R?1 ®1 <§*101 C3C3 OPI!:® *1115 ^^5 3OT « 
£3131 f3C^I5Pr5 *fH £3 'VICBII 55, ®rc® 3ICV 855 

*ffa3?c3 £®s?fs5 a3i«f I 1954 a^ii^ 35isnMC3 

3lf3r3 ^®5lt 51^£S1£S53‘ £31315 £3 aiikl-f3^l 

Slfetcafel, 311. 3151 sik® ®15 £®^af5 'SC^Il a®lC3 
aifl^si^sr (MC® ^ ’Tca^FWR (srwtt £erw >81^ 
5C5 nc?, ®iwa 3C3i ^'Q 55 I 

kSjl5 ai's af®£3rf«i®T 

" kSa^s aw at®c3ifii'a5 ai3«n8i?ft ^Ffi^ca 3ic55 
3'nC3f5 £’l('5W f3C3i 31t3«CTf « £3 af53W f3^5 

CT1315 ♦nfhR 5k5l» ®ic® £3f13 Ji 51^ 3f^3f 35CT5 


[ Se'W 34 , 6 i > 1 WJ 1 ., 

3W! >138 *!f3*jt5 *I?5m C®«ff»5®15 ^ 5W 3Te515 
«W«3q f5W 1 *>ftf3® *Rikl 33i sfw* WOT C»l4 aiW«H 

ara®s >ii3faw ®iC3 ?ca£5 • fwn arara 
£3 W1C3 £3£? 5OTC5 ( 8113 « f35IP1. »na3la 5»31t 
’82, 33ifa fw aiiJiRf ? !m aai gpdai) 

<83? £>ft a®f5 JiflS WSstlOT m cm £’K5 £3, «W3ia 
t3®3^ 51 313£9t £W35I £3 75 £lltd OT1OT5 ®13Wt*lW 
5151 5C3 <83< 34 £3Flf$ £8111 3151311 '5IC3 aiB?® 3PJ, 
®^ 35, >133 *}f35ft5^ af5C3«I 5f3® 5£3 Ul3^ £®lfaf5®r5 
klRI 5£3 £llt$ £HT6 (8111, »ll?itf51 « 313f>ll <55:3 
*f? 3 | £iiT$ ^ 5 C 3 icai ai3i 3 C 5 ( 551181 
15^t®«1 3W1Cl£®3t ai3 5i1C5OT3-85 31®?®! ^>113 

ai5315t ) I af5£3*I ^£*15 33CK5 3151W t3a3£l 

af®C51C33 >i3>Ill aiSfwt '51£3 5lf3C313'^ 

8llWl8rW5 >iC8r I 

T 3 ®SPl 5 5 ?^'t 

t3^5 t3fl5C3 *rf5C3»I <^3 a^C® JffSt®! 1TC8T 
pfts 131 ai5i:| ailOTllfs® 5CI^, £33 fig 
aiIOT18f3e 5C5 £31:5 *8^ 35i:*13 ^5 f35£l I fi1^5 
pTc® £3 ^fef3513Cl isjisnsfi f5>il£3 3J3515 asi 55, 
®15 *153155. t3^k5lW5 t3®1^5 WOT if® 55— 
£3 atsci 235jf®l afsi® l*(T8f5® 1C5 lic^ 8TI31C3? 
5£5 3I£1 I f5®ieR atS515 *15 £3 ai^k^ C3C1 313 
®1 53^ £1^3 I 3'S31P1 3151 f3W ai3 600f§ 13^3 
^ afjRI 5C5C5—£>lUk5 3C3I 250t$ 5®! “ffe ^ai3W3 
lC3i, 3lfl 350f§ ^®S 9K33315 ^£31 1 33 p(t 

£3£1 £3 £®lfS5 W3I1OT5 3jk 5C55, ®I5 at5313 f3<15T 
>83^ ®1£1 t35ia3 HW 3f3C5 £1811 <81 g|$?i 333 JI 
5£3 I 55t'5I ^*1^ aiwiC3 «ji31 1C5 3®T5 

33C55 jftCS C5W £3051 5^1, aiSRl 3f|t35 3lf55 aipll 
Rtro ^ CW8n 5»I I fl^ 1WOT5 C®eik5®l 
311!:® *n£5 3g 3®r«ft 3C5 I ®15 3£3I 311315 W5am 
51 :® *nE5, igi^l**! 31 513 £1H aiff®i gci^ic?! 

£®3fi:5 * 1 *n«f £3t5C5 18 CT *1^34^5 *lf5C3«ICl 5f3® 15t® 
*tlC5 I £®erf9f5 e?8!1OT5 >il3f®5 IPH f3»l4tai aR»n 
3131 513 £5'4 i SlfeiCS 3K^ fli^ i83C31 £333 >n«/l 
331313 >183 55 f3 I 

f3^5 pft £ 31:1 *lf5OT3 13C35 W15 iSltfi 38131 
1153 581—54531 1 »8^ gifts 3WI 31313 £®lt*5 *fi!l«f 

31C1 I £113 513 54^15 WOT £®wt»5 *131< 3llC3 
£3f3ra <8OT *lf5C33 gtw® 5C® *11C5 I 0^ 513 £53 
lC5lf§ 548315 335« *n051£3WI 5^818313, 1979# 


vnikHR 
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’ifWW WJW « fsfW Si JiffW 


1983 ] 

ffrlCT ilfvi fRTC#i C’fif^il'SnfiiR sft 
«i<amtiii pfti »5csr *11*^ 5:i 

ci ♦ffiiw c®flf%5 «f?c?f <flCTfi«T, OT iia 

pa WBTit tpn I siwwmD am. 1980 14^ 

51$ Jisfd fSdiii «jWOTi WOT 'sraiTCi gak 

jisfSijjwfiBfratcwfw wcit^a^aaif?CTa^^ i 
45 «(iCT« 5i? ^RgflTcer?! aw« cs^i V5i 

5c»t< 3 wRi cm'SIC'S icspS j^Jiii m*! mc51 
C®«ff»i (? 5 fl»T « 2^^511 5 I' 5 T'Q m 

s«R5 acm i gfftc® ca ^f^iaw S^ta 

?a 'SI fjiSgJla cama a-ien f^^nca aia^® ?c® aica i 
fa^a »ffi « *ffaca*i 2 «aic^a aaisi arfama 
af«caaca asn 5cm. fa^a «itia swia 'SR«ii§ia"t^’( 
Jii?iai ^ca faSa?ta a^t«a siiacsha a^aica • anaicfa 
aii»i*ii, 45 aa ®iGya a?f3« 4®ica ^laiasT^ ^ i” 
faS?)i aicia a^iia ai?ca. faSsta >tBiaJii« 
aiipca «i I 45aara ^ai awcsi sia ^aia? alfaaf's a^ 
?ca, 'STC®! ancul ancafisJii aFai ^ac? i 


4 ▼«n iftf w vac® 5ca ca, a'Saiii «i?® aiana ^c^t 
fa^a pfta «iaww aca^ i 4eR?fi aiTva isai^. 
caif«c8® 5^aa, fac$a a'ff® 9 r® CT»iti!feic3 % pi 
VT^va acaci 4a? via®, 5®nfa cav^faic® 

45 aac*ia aa gift fafa® 5 taci ai 5c«i« tv^ "^ca*! 

45 gsfta ca 'gtavi. vi faca «i^a «ica fsvi-viaai 
vaaia aaa 4cm i ^ a?fRj aia'^ta avaisi« aiaaia®i 
vaaiaa vai, c®Bff*a vwcaja a«|i!f®a vcai £»ia vww 
ma*n swicar 5®nfa v^a ^ ffca5 avd ?ca to i 
aca aiac® ^a, acaeg ®ica faSgfta gift n^a ai ®ia aia^ 
'si®ra fawav ^ca Sk® -aica » 

fin ni^ faSgfta »af«a a^ai ^iSa vcm, 
Sa*ii*ra vac® cmc? 45 «if« i 45 asv “ifscv a>5Tna- 
va VTcv 'siiaa; aiaara vcai aa ' 5 ^fv>r»w afif:aa5 
am 6 a®!^ aivaia aaa 4caci, viaa ®i ai apa 45 
aff 5ac®i 'aif6ca5 aaa ‘>ifa=fta afacaacv vca 
cvsTca 4a? iPii?cva>Si5caa a®a 5ca ®I3 «ngfav 

asiw 4cvaica aa?a vca cv»ica i 






stippar 


5 T| 5 S 'sSreH^H *fC 3 

^1 i»f<!ft « ’ 5.^4 tTBJra f 4 ®R ^icen^ns wi Bi^psaf 

J?Rfl <fH »ll»fllSC^ 3 ^^fi >?C 5 ! 

1 *n*tw*i f 4 ®wt 5 ^ra Sw*i 

^lOT 

t^STPIS SJ^I '£«J1‘1^2T SIT^RSP? SiW®??®) SS’fWW 



5 I| 5 S ®§I 51 =^ 

"Ira oi^ awi^^na « ■iiif^iiTsi a?n»! t^sri f^itR?j 
»ftaf«i wfijra wi 8R^f?c®i!i '5R1W1 *mii^if5n:®e 
51?]5C55 'Bl^'fpl I 5Rla56l « 

a<Ft*tW «Rl®Sf 5 «ll a?«» ^C?I 51 S^ swviefi:? 

’PK? a^lsj^iwa sjf^^ ^n?i?r e 
:j»isi TOi T«fCflf«;BR I ansfl«i f'n^n- 

iii^ 5 W 415 cnOTWcira 'll?! cRirH f?»r i 

1883 f^c»f?t 29 ifJ! ^*ra$sn?f ®§i5r:^ 'is 

’• c 4 ^fn tI^^i -73 


5I|[5CS!f ^ I >?!5T?l(8nj csicdl»tfe|fii! 

wl^TBiii «n'(i cPK^p hU 1899 a«)ii 

'fl'^::!’? a^fNq?! ©?^«f 1 jts^® ^ ?inoij{ sif^»p?i 

f«44J!I«f ®|(EiI{^5l ^5!I? Siewiw^ c?4t?! »iC9f SlfSCHfl 1^41^ 

59 I 1901 «(J#li:^ 5I|I5S iSKd!»ff9l6p! 

<s. f?c9 asm f^eica ^ ®n® 

4fC?iJ? I 1903 Mr cafRt®f»r 9 ^cst^ c«r;’» 

« ?iRi 9 i?! f 9 .>a. ( sri;^ ) a?n^i 9 119? 

1905 «{J^^ ■*i»ri«{f9'r!i9 asHis 5 r i 
5Tt5£s 1906 cafRcsW 
®wn ^9 g ac^Fsra We*) 

■»fc*f C9ia Cff! >419^ <l?|fD"f 999 =95:9!® 9191^919 

■TO 1941 J|a9rRft f»f'^lf9®ia WC^ 91999 C99 I 

5I|6® 9TWI ®1919 f9®I99lf5®I 95919 9!Wa5Jiifa 
faC9*rl, ea9l»i6a 955[ a5«l f9®T99WC*9 9<!1T!:9H11 

I ‘a9!9T, ‘ajsf®', ‘®rai9’ o'!?® 

®9*T5ft9 sja^fST® ‘»m'9ffl9tlfl €|9 9g T9W19a99i 9?!?^ 
®I!i:5 > 8[I0»llll 9^99 91^9 'Iw a99 faSSR'JS^ 

‘99lf9®n9' 1325 9!fiw a9lf«l® 59— 51^5® 

9??^^ ^f9«! ‘9«t9f9 W9 ^9 CeC* t9*f *f®C*9 2f«|SI 
-919 anjl*! 95C9 '99I«ff99il, 99T99, f6WW99Il. 
'an95f99!!. 9t®lT99«, el9f99H <3 a5W99n9 9!aaf®9 
995T f999«l f9C9f«[t®f9 I ;a9«fBI 1926 '^’9 a*!?*!® 

'Ira ‘9i8rT5ri9 * 19 !’ <ifes*i9 5116® *ipfi9 S»n9i9, spra 

^1.'? 'sq>n:9_ <51151^9 airaT6c!T9®I ia9? 919n8ft9 *K9! 
f9®]9991® '»!f99'IC99 «n9»irv®l 99C* 95« ®T9ra ®«n- 
vj«f <3 f»i*9a9 ®nt9Ti69i <pca91 1938 
aerf*® 'jsiisrt e**ft*f6® 9^’ aw n^s® sra* « 599311^1 
ea'ftasEsa el99K»r9i afawaR 99rafe9!9 1 
«iR!f9C* 1350 99PII79 f9*®re®’k'f'f* a9Tt*l® 513,5189 
‘ea9>i5a 95gp '*if99!ra’ ■'p:* C9®ra « SWreW 
Rww eafftascaa ai:99«ii a^ewwi ©raw ^T9I1 *9i 

5C9^«9f I f9*f99I19^a5 awns «19!®si 

^*i 3ca a9fifa® 'fRPW feawR* ( 1350 9WPf) 
9^fSc® 5135 ® 959f ®i9i9 e '5ir*^«ik ^asfte® «i3a9*ii^ 
al 9 <<i 9 « cai^R, at*i 9 , t 9 ®g 9 a^ /p*i mM 
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BROTTSsn I \nmvi( (m m?\ a»if«i« 

^csfw ^ mm (1356) m '■wlf^ra 

5Wi?t' (1358)1 tm ai|«. mm, ▼% 
?WFRil 85^ «llf«WBI, (2!}«!W^?f, 

fd^, £VCS(It«l?lfa « cafsifcjw mm 
f^c# BnOTi5»n 
5h, cwtesi, aasngIN'ni, *rijii^ 

C^, SKfW«lfev ?jfR « «JKnW?®Plff >1^ 

JiCTia sw® 5i5fwwi ?^^«j ak#i® mm i 
f^«w »f?a*iw?i ^ c«r:^^ wfss ^ 
a?®! vtsJi t UU 5J5- 

5 i®iat® aw ▼WJi \ af?ROT 5 c?ii^f^R a^siRfira 
a«R f^snw 1355 a^ifa® 5 ii,k5?i 

‘®fi?CvKI BI^RR’ # 5 c® g^«F '0 TO BUf^tjk ®RTS 
BRC9ii5Jn ‘fiPTii’ Birer^ 5ic®rai?i«i 

fsrf^i® I m ac?^ 1949-50 #?[ 

alsw c<!i£^ f^awapia otsiwi?! 51|[5cs?i 
5rW ^ a^ita® 55 1 ®ia siwj a<pil^ ('aiss*) 
a^B, £>itaefa«:, ^<(5la l^afs « 
airfstfsie e Bnfawa a^ to 

BRcens^iia ^ai 5 C 5 f 55 t: a 55 ®l f®^if 6 

(‘a5ie(f5»w', 1 s}-35 w) a«nc«i‘a 54, afi, ataa 
a?f®, ®ica5 54, encsncva a??® b afe, 
csN^ffa^ii. 55i®f?5 a^f® km m'smm 

fa^® B anati ’Fai 5C5£51 1962 'lia 

‘aasii^a fji^fspaR’ asfta fa«R •^km mt 

sa^ih® 55; a^c® aasfi^c^sc^a a?aa'a?i b 
facRaa«i, c®sff»5®i 2r|l® km ®awi1a 
m Juaiacaa caiaaaj ®iai5 alacafa® 5C«l55! i 
'351^15i|5cafl ‘iassjfi^ar anfa^Ri 
«[v 1953 aanfa®) a^ffic® cufa^faf®?! m 
ana!$a ag fasnaaiacaia sufawcaa taaaa >iaa 
«aiasfteisTca caeai mm i 

aaa fat^a asai^fsic® fawal ^aaifiiv acaa apt 

555515 Caai WCaiB a5a®1aT5Bf 51|6S Ja®lfj|ar «ip»fg 

akwi mnn « 55 am aspft 5C5tiC5R jaa^ ^5 
‘*iai<i|?aaji5 'aasiT^a ta^spaw’, '®f?c®5 
‘iacaa ®aww’ a'?f® ac5 fawal acaa afaaci) 
ail5®4av aiaa anna et^i ^51 aia 1 


5i|w«5 «Tai snf«i« « 55ai65»ft «qa*i ^na^ 

a^Fia'Bsfl faafiga « «ip54% i ®i 5^5 anaaiaai e 
f5anai5,i5 wla asia stc^e ^5 asaw’Wicaa anjp 
aigacaa vtafsi 1 

£afjic®la ^mm( «i«nia*5a *wc5^ wish aals 
afaswBj aEa*!®!!® ’ataa 1 1922 «|»8ia 
fa5®ia®1a aafi»(^ fa®K<ia anw ^ fsm ?iar 1 
1935 «f$ica ^fa*iD a«flw«ia ^t®!JTO aaptatnaf 
51^55^ fa5i®ia®1a ^4af5caa a^iaf f!?4i5 1 

cafjtisla aJceiBf wm WBaia aca 194142 
5i?[5s aia aaa fc*?®!?? ®a»if5a ata 
fj( 5 «f 5 OTHi < 04 »pm f®fa fa'si®ia®Ta awa faciei 
a'aifv B Bjaw aca an4ta toa 1 ca aaca a41@- 
asaiacft aa^ica f®^ <^ 1 ®*! gai a5n5Fcaa- 
fa's®ia®1a aa^ila® a41®*a5aias0a aaa a^aiaca (ant'sa 
1346 ) aaa acBa 'facaaa' « ‘aaa acBa fa»fB', 
5161 5iaR®a fatfa® 1 atew W aica «!*a5i5% 
(1344) 5i|5ac^ »pca ®icv w aV® 
facafesta 1 ^fana caaaia aaia® Biiwisa fecaiiw^ 
fa5f5aiwa5 35 * 11*^1 a5?ic«5a ^^sai acSi a4\aaicaa 
^ caaai b aacaa ^aa, 4ia »nf 5 c®ia Bn^-TtaaF b 
Bifafi^ aiaTaif5’P®i, a^atacaa laa'&aa ^®5Ta 

aff® faataa 5 ?#cw cac’? arfa^ia ^acara-calataa 
Biasfffi® asaiilEik ®pjaiaa ’^ca ^ 

a'^lpifai aalsaicflia a4f«i® brI?! ac^B 134748 
asnt’if 5 ^ a-'B aals-asaiasfla 'B) 6 l 8 i®-a«a 5 ’ smtaa 
51511 ^caa-iii laaca 5 ^ to 1ac5aca’ mi 

icafe^iai a5lsaic«(a efl5a « ¥c4 'oiaaiai 
Bicaacaa aaia ca’ai ata 5i|5C3a 'ilaaiaca’ 
5tf6c®i (aaiv?), '©la ^i-aila® ‘alaaaff'i’, ‘a®aiTai 
laiT a^l® ^la^ati ^la^iafta ^a'i^a' 

as acai® a%ic5ii5ai a^«pfei® 5raf55i» 

51163 aHfaa ‘agaiai’ b ‘iiBia’ afan jf^a a'awi 
fesia I 1947-51 ^ca t®?a asfla mnv 

Jifafes a®wl® a 5 mvf^ \ mmm aii^caala 
aiiat® acaB f®la a® «^atoa i ^a ^iic^^ 
a?iia aii 6 csp ^laawl l»wi to siOTai m 

< 5 !#® 5 cal 5 ®i I 

1961 iJ$ica 61^63 aawii^iaa icaa 1 





f®Sii’Fgw^?f csnwic’nai ®if 8 s 

Sfc® f»ITO ▼CShiCSR 1 ’J^BW 
snf«i3ia keiiJfl ctiifsrsrc^i® « asn«i vm « 

«!«!. %1«i « 

»fl=VCSf^ I 'fl’VCSI^ 

cai$w« ara 10 ^*’’ ^«i v«u, ®jw?i "s?!*! ^?n 
5 t^ I si?nai;«R gi^pwaw c'S'ki f«rc5 ▼ca'a 
®iws 'sif^c^flt «ncgn« 1/1000 'sta 5 C*i 

fvifl 5iW5 I ®iC'Ri t^*ieT '5?ic^9l (momentumHis 
BrJfl ( 3 PW« isii 6 fvc?i (?pgne 5^5 i 

ca»itv®r w ®ic 9 i 
« f 3 ii?a caifiji « csiTc^ncaicefs 
>i?'»in 515115 ? Jjsiw 5 ?w I a 5 ii?ic*i?i 513 wc’p < 3 ^ 

^ R>«K 5CS asnf«i® 53 w 10'” caife? 
csnt 5 ?Tcai 5 i f 3 W «n^« *fiBn 1981 -c® 5 rae?i?n^®, 
e mw\ fsjcng af® 3^ wf'^ca. ctwot 
10 " cJiTwicaw 5ic%5 sjtsns ^u\ ac<p« 3C9f5i i 
?3^ia ai^Kaa (parker bound) 5 C®n a^ca af® 
^a«r 5 nSc «8 ons^ci^ iflayffi csnwicarsT aresi 
cai® aica i 

wear gfji ?Fnca5i iiaT arao?:? m ^a 
Bil®afaaR?l ar«n 3 Wi[ 5 ft 3 ca f^fj? csnwicaic^ra 

5 im c:ata!S 5 ? i 5-^*8 anc^ta Bisni’p ®ia 
aca iwa gav e^B 53^ 1 csnwicaicsia anaicsni 'src^*! 
asK Jackal 5 C 5 *105 e laasiim «c=»- caKaicaiCEia 
arts? ail ac? I 


a^1« faaw ataaws Soniw ancsnaffcfi (ipcdiaifa*) 
ala^as aia^i ▼ai sijacf 1 af"W«i biic® 
aiffwaasfta fawia afsawa aita^i 'isgiaaiacvg 
fa?® taaawa «rj caiaitaia si^caw ani 51115 1 

H23,3WI awf a» ^ afSfjjfea 

'5|p$js ®a5?' asftfi faaja afwa 

^Wi®i-700 006 
cvia * 55^60 


ajifa«ia faca faawalai fafai® 
aifaaic® 2000 fa. afcB aiTOt a«j ca 16fa.x 
16 fa. X 11 fa. siTOa ^ 5 ^ vapwft an caipnwm 
aaia C5^ ®ic® acaw 3132f$ ®3sj ^ wawi 1 
ac 5 c’fia <3 caicaicaicsni «if 8 ? aai ac? fa 1 

^jiaaia «iifaasia a^fj^'l® ai 5ca<3 Maanaeafsanff 
aa '^a anfamcaa aai'fej aaia ^aac® 5ia 1 

casfaatna «pf f^sj 'sira 'fla'fd ®? aemsa 
®i ajwi cwsniHc^isf zpw 1 caaa 

•afeSfRaia ’irca c®afa pc¥a c^nei-'sinf'feww 

faca caifaaia (monium) af^ 5t® *fiBi 1 fa«n« 
faiwawa (big bang) aaa caifaaia afa® 531 wsi 
iJf aia^a ®Ri ®)a’?i f?®! Sisf®® 1 iiaae ca^ Scwai 
aas caifaaia 'gfasca 5C®i caca ma fa 1 caifsww 
c^csT ®ia gfjpfa S*riafa®B erai ^iia^caa jflai caca 
sfna atai^ 5 ca ai 1 'saata asca ap caicaicnw 
ai'esB asiaai 1 

5}f^a cal aaa cac^p «n^« f*p caifasia aKs^ 
asiaai caai caa fa ? vaaa 5C5ii ©sarsn 1 ®w maflia 
asHi w^i's «iia'Q aia 25f$ a®B®Tca caicsncaw 
asRi C5^ ^3C«a I arfaaia ^ 5 «! aaf^a vvm «nca| 
awfa I 

a® aK^BBi (1982) ^5pafaa-i« 

13f$ ctfcaa ara 90 ^ fa®iaf caicaicaicere «if8? faw 
'sncensai ’PHcaa 1 ®ic® caKaic*nc5!3 srts? caaa aan^ 
53 fa ®B ®ifs?e aaivsf®®!!:^ aaifa® 53 fa 1 


a^a fassia afaaora Sewnta ^ asilaier ai ®2«H‘air*« 
5!B-sET8lpra Bfai aast" ill® fa*??' afaw 5iq[ atai 5tR!' 
af«wa 3T1P5 5m-tiii^agafaaPRi3«bFa®?ia*nac»5 
ac9p fa?® faaataa laai caiaicaia ¥ac« ai^aw afw cwi' 

fa-23, awi awfa» M vlafp 

‘ac®5S ®aa’ a*ff« fawa afsa*? 

^f3m®i-700 006 
om t 554)660 




« ^rfsRii 


51 1972 '^ic^?i j$vc5Ksi 

Jihfe® *rf?ic«i*i ^*1 < 3 nc«i 3 Sns ii’i'ffi 

s?*i • taa^Rj Si'S ai 5 af'st^ air# if 
ta'« ♦tiara*! l«ra»! f^^nw si^wia Jicsf ♦nfet® wia*i 
■•inila^rv ♦flaca*! ^wsi ’KBeJi ^a i ^wiPfa 
BiaaCT ai Ivg «nK ca aa faca^ Uwk apiwa 
♦tlaca*! 1 a?l® ®ia ii^faa' f^iacsi afaca*i 

<1^ ’fca I ♦tfacac*! aicaf ai?I'sar i 

acawCT ai canc® sn^ cawia Saa area caw^ifa wi'? 

a?aca«icv ^ faf« • «fw aiffear ®i?j 3 ii;n 5 :a • 

•acata ®il3wa ac? ca ancina oifaa ♦iia"ata^ a«OT 
oiraai cjiI aat^i ^a f5«, af®16 aeiifsa^ aRfsa 5a fa^iR i 
tfla^ ♦jNala aia afelS ’ 5 iw ^ai. sfsi «ai'aia 
ariac*i ^lavs 5 CS 51 <511 ^it^-TMia la'S’rtaca*! 

taaa matcJia aiaKa alaca»fcv caev a^i araia i 
^I'sacaj ^(ts^psta Swuea aiicai jffi aar-^ 
^v^vaia Bi^ 5rati?—(i) 1981 
Internatioual Water Supply and Sanitation 
Decade-tiffl i *iia swi a«i a^acaa m\ 
Bt«fia 1991 <^*1 snc6a acai ♦jla^fia alsWai^ 
♦nsfti «re*ra aia^ >vai Jiat “isvai ®nl*i efiiaa 
aitapicar Bi>?Fva area c«awi: (ii) 1982 ca 
aiCT wcasia fa'a-<yR[! at^na acwsiw aata 
5c»n--20{)0 ’^j^iraa aw! ♦j?«plla al®^ sn^cat 
BifaaFi# arBL'pic® 5ca i 'flaa afa^*^R? 
ai 4p»f"n Bia*n^ ♦lAwa ^a«i caicaa >ct <3®eaTa'5Ka 

fll ?15 I 

^ 1^ ♦tea caiw aaaT?ft ♦t^ca Btunwa 
Biiai 5caw i 1974 


nf*6;ia^ aaarja Water Prevention Act aw ’bc? 
West Bengal Prevention And Control Of 
Water Pollution Board aretc^si i 1981 
cv^a siaarja Air Prevention and 
Control of Pollution Act ♦iw vea c>?^ 
’fftif^a ®»ta saai ®iaE« ’i1aca»t jiwf® '®«jnf<r 5i«ic?a 
®Ta l^acgsi I aa»ia^ aWsptw ’ta^ia Smoke 
Nuisance Commission ^ afcawR i ♦rfaca*! 
Jitfft® ^iPinaefta csnarifasna ^ ♦tf'Baaaf ^via 1982 
wcv la^ tracaa rnfin f»n:at*Ji sufla 
Snas—car^ ®«n sita? arklSa af«ca*fpi «fR aia 
®iac'$a am 140fS »f 5 n[a brji^w *flv sjc^ Bitaap i 
^a sipti ai 5 i 5 af$ »i 5 ca m Jiaaam. aisHmfl, 

’BifJK^'aiwa Bwmi 'la^ i a*!?]*! ^rtifia 

ai ®ia ca»ft canm ai»t mca »fl^*! "i^caa ^itan am 
]90Ki a^wTOTa jiSiai ca uil? a^a^fsta steal sn® 
5 iaf$ ♦tfam'nmstilsFm i amglsfe c^ia 

alaataiica^ Bnea at i ♦tf«5sia!r sRmista appiea 
1973 laafimi »ir 5 ia ^ a i c si >nai ♦tf'wracsf 
msT aaaam. ♦ttsFiiaft. a'rsn, anfsteSma faaia ‘aarffi 
♦tlaaf"a!na asngi asm mai 5ntts i 4a ^«naca aas 5 ta 
1979 '^s&ieaa ^stpuji 1550 cmif$ Siari i 

«i«ft«ita 4^ ♦tfavnm arai »i®a 5 tei m * 

'5ia»n m«! staaaTC^a mcaaf$ oafi *ffaat"^m arrtaral 
▼ai 5 Wts 4at aiesi ♦I'BTea® snaic*! tanate cmT<ii« steif ♦! 
a’ticm 5raa?i arfarmra « 3500-4a« 

ca»ft T«f’i5!W «BC 51 sRWifl ae5>#!a ca*t 
fmi swmi (5i«Kaa ara) ♦tfaca*t caia si«n^ 
aiaa#f sma artaw • GMDA aWnsj e ®ia «nc*t- 
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8115^ ^ *T«i«n I JWviCRi m «Fn 

?Wl 5W»Fra^f*f« f^S f*Pf VW VGJ SCWSS1 « W5H 
5WI JH’FKW ^Sf <3 aC5>6RJ J|C«« JpWS •Cft’TS 5^ 
«ifi(«p55a g«p«i “mefli c^ira ♦nw i 

af®f$ »lf?IPl“I ii)¥ s« I 'SI^ »ff?CT»I 

wpin« >i^ s^a I 5Jc«Bi faaa wnam ♦rtsca*! 
fwfl »if*sft gfiffli 

«pr «tra vai I ifffosai -e airasRsicaa «rsw sittot 
cafR ftpf araws(f®feat ^ca ^ sn i 

»ffapi"i Taaca sRJing^fsKx? csndi# fsJTBTCflj ®w vai 
cac® *nca i asn—(i) (ii) «ira#®¥, 

(iii) w^fta I oiffeaf 2rtic?j (caa*? '§fav**>, at?, 
aan, «Bntaf 9 ffaa facwi ) «ifi¥ 
aaa afacai ffa® ^ i Taaw afai 

aa I ^aaR e a?i?T«f ganper, cadw 

aiaaiafa^ « caraia farawacs^ 
c®^fata®ia fa^pa, aiafa^ a^® viac«i 

faaid creai »ffaca^ ^ ^ i «a^ aic^ 


<nww wB^m «;pa tsna faiasa^an 
»rfB 5 Ka aaai aw#a*cala ats*^ « »iataiffl®ia 
“A pa a® am asa i am-araaRi, aR-awp?. waiawt 
« ^ajam, aijfta Afcwa apsia. ffac® awai ep 
acaia, aai'Bsi awaiaa, awawn «iwa®R«j®t 

aRi ^wa, aiwi e «?pa c®ww, Saaftra waai « 
aifag grff® arnrea sn'Bfmv *!taca»t ?faa 
5a I (a pal? ai aiaifiaaf pa i «naipra a® 
&?aa»ftBT wntifaic® «sprffljar pa^ aaf 6 » 
fataam af^aaaa afaca*i pcaa 'aarfS fataqi 

>ia>in#TC*p facaa®w ^ aaia cp^i i caaa 
aaaa «f»ipa, c^r aaaa ai^pa ai emu aaaa 
»rapa i (U aaacaa ot^ir ^wi—feaaa^as^ *ifawa 
5K?wa, cisfta aiffsa^ fae^R w® aia^ia « 

3 Ka' 3 pa I aff <3 aiaif^v ’vikaia cna;®! ^faa^a 
aai fara aifaecv p a^ac® ai ^tiacef *rfaca*i pa 
esna a^psFBica aea aa, ®<t® siiaiPfa a\fa® “if® faca 
faaawfa cariaKa aifsw ^'oai fefe® onaipra aK«l, 
Bnaiwa^ awaawa eiai ’ifaafca? aiacaiai area aiai® i 


f^R-^»rc9rf? ateata faftfacaa 


»a^i aiaaia vac® vac®^ ct 6 i 'tusiipi #i 9 ia, 
®iia ca^ vi^i vaia c^iica ®ia •nfaaifav « wif®a® 
JKvra VT^ vea I «avw ai^a #aca crwi a^^ia 
fa^fatawa aia acaca i tavara® cnaai c®ca cafa ai 
awia^ ‘ 3 i’ ai ‘ 5 ’, <avaTa« c®ca cafa ai af®il cal 
Tafafacacaa ^ cvr sf® ®nw fv c?^ i 

aieai faca® aiai fafafacaa «nc 5 1 ta^i ^naai 
aiCTia ac®! caca sfei 1 evS «naia cefcaa aca ®isn 5 i 
vea I arae aiwai uovaia® c«^a waaia cp^i vfa a? 
af®il caSi snai fv ai 1 

^^aia afia, pj«ffp au^tc® casi, afc® 
cBi^, a^c® ®i 6 i, cuNtc® cast ® wnfa. aajftc® enS, 
iraslfc® vaisfl aiv, vavpr*ftc® faa, aw*ftc® 
ncaia-ffc® caua, pji^afc® ®ief« aiwifa, apnaaiia 
sn®-*n^, af®aca facial, ^aaic® aw-aKa ai«ai 
fafa«« 'ill tafafacacaa ’iw caaa a«ii aw, fa’icfe 
c®afa a»n aia 1 5 ac®i if ^ aaca ^ maia arai*! 
^«ncv ai 5«t®i lir aaca til •if maw 5 <ia 5 a m ®w 1 


®ca >1) ft® c®aa cefiaicsri aca aa ai caafa ®i^ fassiafa 
vTca I ®nfae cacaf? ^ aaca aiaia cac»i 
cvrI mf^ 5 fl ai I ®ia*r 5 ^ an^^M aro® 
cacai ana® aimv <nfNR-faaHia aaaia 1 ’jfaai « 
aiaiaana vai >avg aiisiwoica ®iac^^ 5a 1 anew, 
®m, av, gi»f |®ii^a ^facac*ia asra af®f 6 
ai«fta acail enfasa ®iic 5 1 faf®R aaca, faf®R 

f®f<AC®, e sjeaa wenfmv ®iawa« ’ip^, vcei 

c«f 5 « acaa ®ia gieia® inv ava 5a 1 <iifav 
cucv (flv <av f®f«ic® •n’f *avava maw C 50 S a5®Kaiai 
aie 5 C® »ucai maiaaii <^faaw cac 5 aa^fp vai 
c®i aaw wai 1 ®ca waw® aatf® cvr aara cana 
maia m®ai af®} mam fvai ®i wac® 5W aff®ac®i 
»(?Jfmi-fa^tmw aavw 1 mia <av 8 fcaa cmoi mai^a 
5csil mai^ aw asica ai 1 vwa ca| maim? ®iai 
vwc*»® c®i 5C® mca I maim ami 5ca ®'aal aaa 
ca"ft eweva mf® 5ca I 

facaa fatma aacs, facaa fawa aica, fawa 


• af*tqi! t^iBt»r, ft, t «K*iw.jiamfi -3 
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♦rfirfilftoo fff «iCT I ^ f’jMsrow- 

^c»nfl ♦iCT^ n*ft ^ *mu ^ va^i W«!? 

siSESf Ww? •jfjfiffac®, WSR ♦(ftiPIOT CT? e SEJB 
BWW6 «fKv ^ if f^fiifsiwr^csnc^ jwsN ?wi5 
>!5W^ PH^ I «nTO fvg CTFDB if ’•IRRI if 
mxi '•iHn*f TO<F 5at®i i ‘sn® 'bibwtct?! *Br 'ST«ai 
^9’ <n?i«n5 wi ®iBsriPRi »ri snS 

csnc^ «nw sn i c*wsnJ? fiv sra i «jri« 
fv| '•nsm 9»r ms !▼*»! ^m 

ffPTj twta I aiciit^s «tni«n siaw 0 "ifiwini 
cni^J <n«?n «!«! I (ng »i»CT fgssFi^gi 'swi 
CWRUCSn fjJfiTC® 'SPiC® ^ITOR fil » «nfsi 
credit? if JiSIPf if ’»JRrBig fgf«Rf CVR ®)e/ 

!« I 

2wi snw «c5Tg sn sri^ ?n cgai «fra ^ i sjr mm 
^1 ’«rm sn, Ssa sjfcji f»isi 'sns i ina c’rj^si 

cvR 55 I ^ifswwg a'siwg g«^«n 

SOH’g VW PfS evS 5gC®I (IlfilPF 51Si'*fj?'Q g^aC® *I1C51R I 
®cg 'anfji 5®^g c^rcsif? cewa sn enS ai wer 
cm SIR sni*i ^1 cm. Jsb sitpj cm c^r^ 
ff® 55 !ii I ’ffgwiTO ’9051'^ 2f5R •nw, 

®cg <nme ca sreia sngpqv J?g taarijn csfia f«rt?r 
asn m • 

‘«igsi c«^cg^ (iiC5 i»rai cm cait’—(ua^fsi fjK5«r 
gsfc® c»iHi 515 I fliawa sfwi cm ssne^^gj 
ai csnfiiffS 9i^cg ^iiC9i$ “fg’tcgg siwj ®ic*ig 5 d5, 

515 ?5?f® 55. g«-5i'8iBi5 g® 55, •SR-graiC’ig 5ra 
gic? I ®i^ ^gcsig 5c*fi cm <5^ fasw g^gw 

“Hrtcgg f®®cgg fgf®*? afMi^csn «jfe! «flcg ai^rfggf 5C5 
'5IICT »flg? "igtcgg ®i*f5iiai <5ig^5 fsKS «itc5 i 
®'<R m cm 5Ff® 55 55 » W^g 5f5 9155 C<ev i«C5i§ 

m ^«5i 5T5 ®i 5 w «Rftcgg fescgg«g^g 
3i*mnng c55Pri w’n, fggsi gji’n eM® 

S*wf cf^i f5c®'»ncg 1 

cmg ciKit 51 fsi cm m 51051 m -—<5610 
®5di ?c?®ra «ng«ti 1 <ii^ «ng5n simiS >15 fgc*i5agi 
gesR« «imiwg "Ritai srcm oi®ps acgw5 1 5T«5ig 
'w *ffig f5P55®s C5i5ig «ni:5 C55 95151051 

?^g mi m 1 5 ^^ m mest 510515 

gfg evR CIS 51 f55if f’Ff 5C5 5iC5i ®n:5^ m5 
*wiw f^rifii ei^ gF5i 585 I ®niii?i i^csra 511500 
^ 551 5i¥iw 55 C5CV m cm 

niT^gflq® gmg onfggri 50515 f«®c5g rw cgwii 5i 


510515 l5T5i5G55 

5f5«ig 501 •ftw 5lc5 S15T*g:W 515KSI C5fgt5 515 1 
®i5iipi 55nm gg cm m c5i;5t 5eispg fjn 515 
^ 55 o ®m*5ic5 5tgiBr 551 at®fd «i^5g^ Sfs® 
f5f®H JW5 aiPio^i o«r*nJ? vgt 1 >« m "Rffegg 
fgfoH g^iftg *iin«f cgfgor ta 5 tffgcv ^ gT 5 ig cs^ 
gror I « 5«c5r coii^nfiRi gg 5?f» 5155 R 1 ®m 55 « 
^51sn5fio gg 55 1 

®C5 510515 5155 m 51051 fJlV 55 I 510515 
5C50 m 51051 f«55 H5 I 510515 3R5 m C5C5r 
510^ C5CV fJlSJlfg® wwg 515555 f5W55 5)C5 

515 H5? ®18f OK5 58(5 ?5 !ll I 5^raC5 5ff 510515 

WR*^ C 5 i: 5 ' 5 C 5 m 51051 515 ®cg ms m 

5I»fiU?91 5=1 51lr55CT OIPloSl^ 5^ !?C5 515 I SlfFpl 
ml 555 W55 051 »rf®f5f efC5T5 aC5105 55 I mf55f 
C5C5i- 5I05I5 om 05T 51 C5C5 5C5 5I05l| m I ,- 
‘sn<5 510515 55 55 51051 fJw 55’—m5 5ml 
gil C55t 51?1 5f51 515 I 5115 510515 55 55 Cm 505 
O 5f55T5 fiosiC®! 51 ^0515 551551 C5«jt 51i:V I 0155 

j^sneo ^ilcaonfao ®inf5® *^5 ^ 5 , 51 snim 
aiossolc® 505 ?C® 515151 Ot5, ®I 55 Cm 05 C55 55 I 
C5051 5115 510515 55 55 C5!:ei 5115 f^SlC®! 5^5510 
51:® 510 5K5 I 

‘51K OR, C®C®1. 510 51<»10’ fio 55 I C5(^ 

I'iflwg coca mo5i f5C55©ic5 ac5ioi i 0155 So o 510 

515R 5ilC55 8515 C®T55515 I 

>SK5t05 51C® giC® 05 51051 ®1R I ®lRigo ^ 
5® I gic® 515155®* CRICO gsfRf I IC5II515 555 ORIWg 
c5Sic5ifR05^ oia oniR i m m5»i|5 o ^sicsig ^gfggig 

^51 f5S5lf5® *n505C55 515515 OC51 515 \ C5R51 5®CS15 

gfggig iS5i 5ic® ®n 51051 1 "nglfgo afgag 

cg*i\ m o ^^wg sri f5*5f5® 51505^15 

5?5Sn5 5TOp I 

5mc5 gwfe 51051 f5C5 ml f5W5C55'5CRl '5^1 
sic®i *nR5 51 OC5 agHi oca (?r5i oaow i m-fpii aal'oi 
0510 C®SI5 0^5 55 I Rlfsil C®I 51^55 5C5 m5 S5C5 
55H!-f5g>01 RRiN I ®C5 fo J tog 555115 f>iTOS 
RPK® cm 01150 5II50 01150 f5B5{550® 5g1'01-f55l'0ig 

55015 1 m8!5i C55 To| fgaaRTco moicBf mf5C5 oipic® 
5C5 1 0115 moSi tRf55, To®IC5 0 ®gl OC5 51051 fefg® 
®1 aC®50to| OlflOll?! R15C® 5?5 I 

^fC5^g cgRig fog 51 fog aigffgo afasR 55 1 
0CRR15O5PI5 f5*55C55‘5f5Sn5 C5»ff 51CO !*fC55 C58n 1 
®l| fma C5R1 C5»lf C5CR gff® C5l« 0i5«n^C5»(t 
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sn?«Nnti 


"tT'esi siu I ¥«n 

c««| rfivsn fjp«5 opjfjjw ijeai ^fc?$ si« i 

«W0^ «»ft C^ ««ft ’^5f5 C3I 5 C^ I «ifa 

®j®nOT?f fi)iSa*fteT I «r*f ici-^ c«ro?i 

sMCsi f^KT ‘»nca »aa? «ri ^Jjfaw 55 a ^ fvjfjR 

aiw is$i 50 B c’JEer <s«R w« cvTsie ^sisjfacif 5:ca 

I CTai '> 2 ?^^ c®! fraa ?iwi sna 

(a*Faia ■«fR 1 'sicv f^Jt arai i^cer Mr aiwfscsT!?— 
(3»F aipBKyia i fifC^ C'»fW<8 

«ra <si5faw ?g Ri I f«fpr s?i aiJ?i 
“nifeaae ^ jfi farg 1 !jr[?iei »riftcaa wf?»n «q>!Tc?i 
*1® ¥n5!fa WT favia—?®fR vaataioi^ w 1 

«ia«ii 5iait CT tasica tsvaica csjc® ■nraca— isfii 
'siai^ JTO I ^ «i?n f*rw j-aia fsspiia c’aia 
«nc^ I i®w9i TOi wJja t«ft 'swa c®i aica aita 


[ 36's*i 64 mu 

icn afca '»n«|T4it f^«F, c^ iflc^aicsf awi 
Sfe® iw ^'apRi§ J 

iflwsi sii^gwa af® ’vnsrfa ’awi a5*i ’▼ai fet5«—■ 
•n ISO'S 1 ««ila ®WRl^ mm iflar 

’nmta wi a?«i anic® ataRgsR 1 aw 
^faasj ^scsr va sriisffg 'aisai ^afii «8as 
®T5!®o «?F[ia awa«ii 6OTIS I aca anta^ awifa 
»R isicaiiCTa an-'na I aisi ^wfa wi 

WIC 8 T ■i^ftcaa ^fa ^ca—iia’vsi siaiftis aa 1 «eciji 
vw fsicar sirsiia so 5 a arsi aniri a?*i ’acas 

soco a']?! w“j aisr sn^ca *fO, ’sw ^ca *ni:a, afa 
ara c»cstf 6 «jr ®i»i ?a • ar^caa C5?nara 'Av 61 aia 

OTcaa ca^oa fewa at*n cacar aia 1 ca*fla ain 5i‘i'Q®K9ia 
cR[ia» ca*! aie! 5 a 1 >Aei?ii5 afiMfa ai»n a^a 
^ai 51(?5« (sicaar alas “^tlaaica <515! aiir^ta sni^*! w’ai aia 1 


ca nrfaai <>[0 m 

5rt?tar*i 


pj^ c^wi c’rrffi w a«a ®ik^ ca^*!!*! si 5 i^w 
a«Pi ailaa siila^a 5 cafiBf ’>il«i^c'a 1 ®iaaa wcrf 
ffsi-faaliwa ®oa ®iivta, snff® s sna'swa la‘^5! 
afaa^ 5cais, ^a m? ^wa 5i®ia a^ifsa faM 
aiha < aifawa c' 5 'sa «r^ 5^^ wasi anw, 

csaIr aio ^fsoifsiaia aa^ra ^«a i 

a?«rs aia Jia ai'ai caw Ma s^c*>f aii^nwi 
S;^'® area, ®i ■*2l«J’fte3 insj!? fvg aifas so, aiai aiai 
«jiscefs area jri i aiaai m viaas so. >5^ aa 
ai-s?pi ailawa ‘»{^T®aai fa^sat w w aia snea 
sicaan ia-e?! .ca*ft ^aai^a^ aca so 
5»r:af58T, ®i^ aia^ia ;ii a^aia jfwt awi jffi aff^s? ^ca 
lacalaa 1 'ssiwa ^a -^laai ®iri ao sii 1 
«« ®iwa aiai 5 ?$ tacvadi g.-s wa aw k ctI ama^ 
®iai aR5 aiiaw I 

s^i-s^pi aifawa aaca^ ca snaf^ aw csw scis 
®ia sna ca^a 1 ca^taai aicv «rlas«i cafca, ^ca?. 
sjjcoca laa? wf^a wisnc^a Mawi 1 ^awa aiaia 
'aw^^lBi a^ ai sneo a® m cm cs^ oots 
ca^^aai «mi ^isc® ao ai 1 ®ca aam a® Jswi sfcai 

MF/18, r»t^^a<^#can— 


5i*i®ra aidaia aaca ®iai lat as, a^fs aiai Jaira 
a® aia^Tia asca 1 ®i ?ii5i Jasia a® aiai sfS ca^a- 
m ®i«ia saa Itw ^f6c®s ar^iai as-ot 1 aia^ ai 
’^aia ?PC5r ca^^sicwa aiaw siiarias wa c?)6 5 B 1 caw 1 
caij^aai ®i®Ta C 5 C 5 caal 1 iflwg aiaw «na 
fac^ aisicaia a® srcsii, aatraa ^nacs^a lacara aicTcva 
a® am ^im) 1 ^ai aaa 5^ aiw c?wt jot ®i®ia 
saa Ma aia ®aa aw ^ ca aritai a[6 aai crptwi 
© sceTT^ caa asla ®Tca aic^ 1 ?ic6s sai <2^ atca 
«rtca I caflaai titaa a® 5a aeii §iaca am fa^^Pia 
sea am, sac^ti smi aoa 5?a? ^ers §a m 1 
a^w ca^^ma aia 2016 anermi ansafi a®ife 
c?ai am i 5faa canc® Ma-ami at® a«a 

ag 5i"na ca^^a aita caca ca^m awf «»t® ai^« 
aifaco m aiaia snaw caai tacaw • 

caj^aai srara aT«lt, ^a-aaw cats ag ^ 
aas-tfai ^«m ®rii at^^ pfii»n??fa ?ca|[ smiwta 
anaii'aicai tflatt»rc®, at^'aircatasi, anltFSi s < 8 ip 4 - 
famm ata««i®a acata agsmuo *nt«t® a^mia sea 
sum» tis espj siaca ®rii ^cait*!® ai 4 t aw® 
t^a awafts^ arawia tewca caw tw ®ra siaa »iai 
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Jitte? in W «R5\® CTCTl- 

csifffv iw?CT, f’fW ’BWe ancn 5CTi *i5iw«n ^ 
si«®^ fnn 1 viOT iRnw^n nijncm «!? 

Bi^nrnj nMimni ww mn ^ n? bw^ 

fffnsn fncv siaj cnc® nrcv i 9 fC 9 rai:n« gvcsi f^vcai 
;w f«if«ini 'sw c’nancifB f«rcar m *nn i 'siuitotb 
fwj nw5} fn«T, ®W5^ m wicn fena f»r:v i 
fca^s f»rsmi 5Ksr fawisi^i «rfflii«i-'5i«c®B fnsns ^sm 
^*w £■»«»«?>, csi5c 6^^ •a^n «»! 

cerra»n?i ?ai« i 

C51V, fcni 5j^*f»i fnfe?? m nim? n*or «- 
> 1 ^ ai*fNn wc^ em. wrB 

aifJisa I a'W <Brwi ' 5 s*b^ “ftoss cfcn nw^iBi 
caejincn? cvrcnt ni i ^ptb punjm fnw «nci 

sfjRi as, 51^1 ’Rin 51® '«fe*ra aisfcv 
>n^ -RTtB csii^i ^ «wn “tbIb “ftcsa »t*kp cncv 
ara I 5f<ia a?icv gro9« aw i 3!aw 1 

fei^c® ni aRiia cvipn 5*«( c^il cag;^c«Ri aw i 
951 snijsa a® ^i?i ®iw ^ i 'flsianiw ca^sRn fen 
^ 5iai 55, ®1$ *r«R ®T51 W®1C5 ®®T5 ®«Pf ^ 
cvL^ 5 cn 55 cnn sn^ ctcS TO i a«tf ®5 

3r(:5«5ifev >n5i5«i mn 5C^ amviJi, smcngnn. fsifieT, cnijt. 
3mC®f6T. 55r5aT5, ^<15^1515 I ‘ABl RmFI SfC^W 55 I 
51 *!®I 5 ^16515 3 lf 55 T 5 «ni Ca^nCWB «! 5 fete £ 5 «I 
5^*1, 5^6C«F '555 ^5^5 ^51 I «1CT5 *f5\55 51?^^ 

fnc5d. a5^ Sigc® 55 ni 5OT ®tc® 5it-«ife cni? i ca^- 
m aslcsn sfes S5 5i sinra aic^r <8Kifa as^Bis 5f5ffl- 
55c*i, gRi5 ®ia-®iaf55n^ i <15$ 5n55i 

®TC5 «ncv as^can acaaiw 51^5 fet¥ 1 »ii| na^aitcaa 
5 ® a»f5f ca^^nwa a?i\a in to ®ic 5 ccca to to 
^ a®i awa ai'at® aica n» 1 

ca^wa aoa arsia an^ aicv swi5®t araan 
5«5T«fv 54 , >iicv Am swiapri I ®w ^ casR aitaa 
5 w^ 5]5 ai 5 TC 5 iiJ TO nfew ancfi, caij^ai csnfe ®ic 5 
5!(5w anc^ j>i, •sai. »i!®t 5 vied sp® aiai jfSa 
5T5it5i, -QOT5 55iB^« aj snca ®I«15 ?|:i6aRI 

5 SK 5 I TO 'QW 5 af® caa ®'te, Ta^ to ®i *155 1 
casf^nai aw (®i aia|, ®i «i^ts m 
ai carni^® aial ai wncSfanw,—caan 'snea^iha, ai?[a. 
fe^a t®nfe I ®i fppi aw m 1 ^asrfea 
?a5ic5 5 Cis^ caaroia® £a*ife aHt 1 <ii^ na awi 
f?a*i cTOic«fa fen aroa ap to awa ai«ai aw 1 
carnal a;;a5Rl^, ais(ia aw c%a aica 1 caca 


ca^[Nn waaica wafS aw fea aii^» ^a caa;^ii9 
feca ®i can, wa? T®a ^ 1 ^ awn aw 5aw aa caca- 
ca»;^caa a®^ awicw anw aw a? wa c®icw 1 fawpw 
« 5 W afesft fa%CRa »pk 5 ftS ’ua ^;^PW£®®t 5 
faww aiaiaife caca aw, ipi ^ afafw® 5a « fewat 
TSa caa;^ Mife® afwiftw aswa^aTfenaa 

TO I ■ ‘ 

< 

a^w f[a ca aa feWai, awi arfawa caai aw, 
witaa c«®» TO^' *nfef 5 C ®5 witsFwi a 5 KTOa wT’dg 
aife I aif$ CTO aiai a^ «i:aa tei ®n6 ?fi 



taaawia ca^a 

(na? aife cacw TOa ta^ a5w ^1 5 cp 5 sna ffi i 
« if5^ aifeai sraa g® cat^pic® 5W, ®aa awicaa wi^i 
aiaw wai ®pna cag? wafep^ wiw ®i afeca caa aiwa 
a® ai®Ta aaaia wni 1 cafeiaia aaca ^a wai 

wai aj CTO I «c»ra ana cwia ca aicaa few 
Biifa caca ca canwi cwicwa airaa 51 ? <^1 wnwica c®w 
fee® aita I ®i?i WTO aai a®aw «a elf’ll aisg:® 
5 a 'sawn \*m iqfwta aiw aro ca aa a-a arfai® > 811 ®, 
®i feiw a-^, ®(a cwTwi Saaafew fe1i?3 cnit 1 
ai® 5fei5fe aa ^5 arfaaj i aifj^ro aicro anaw 
^ai?a ac8R 1 

'siT’^ aifaa c»i« ®iia awa anaw^fer ^ ijHfa 
caac®, ana -sa ^Jala'S 1 ®!i: anfgww *«cto aifi^ 
cawffS WT^ i®fa wca carcaa, fea ^fika aiwi 2 ®fe 
wean I a? *n^a cew aiw aiaia aw cto f5CTa 
wca awiw carcSlro aifeiai aiai aw m 1 ai^i wta 
aa aiTO 'ga' fica facana # 
afeta, fi aiWBwa ^aw «iW 5 vnM aifeiai 
TOW ®m awia cac® awi ?pi, a^ <WWBaiaa 
a^eaa awi^ aw—-«ai am aw, fewfei^fewfefw aw, 
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aw « Nan 


f 36»*i 64 swB 


cssiS an 4 «P 5 i?r 3 «iri «n«, ®iRf ’Wi »nN « i 

'SI w?i vfl^ •nf’Wi siNfe i *a i ?W)iT<i> 

Bfjn afta 5pisft9 fra si® ^ *fn?i, gf? ^®nTf« 
f«K«i ’sra I 

csica-'siWwi f®*i »no5 ^tbjps ■stS ^ ®nt c'B'sw i 
f®si »n?i 5C9 cncsi ®Rn c®^ f®Ji snfa Ncs ci?tv ots, 
if ^ T?wi 5«T 'siMiajn *11^ t Npw «»n if s»?r 
few <51 c«f5 'oirfsFJjn?! ^ ^wvi, «iRi ?nc® few <$1 cw 
sn an?! 'ssiWb I fra w»n ®1 »n fwClT'6 sft ®IT3 

ClMs feW5 ^’RI !i«RHlW I 

C 1 W 5 *nf^ 5WI «ira *0 rni, <1031 ^rviwi s('*ia 
gs «rpii 'snw! ‘>11’^ 'Sira w*f (W 61 crW5?ii <nt«i 

wtipic® m?ir--OTlc?a afen^^i®!? «5n wr^ra esm 
1 F 5 I snw sii» 

g«. gi«?l?i afefsin si;«iw^, snifK m c^c*f «iiw« 1 
30f6 sra'S CT"if «if5^5 (fl’F 51CT w wn «i«c*F 1 
®rai sif^fsRi > 5 ® enraif:® ^^*151 'srsi® 1 
issfcsi C8fgi «gc^ra *i7<ra jiw f»T «w g«c® 
w«n sira I 

'siH-jsi «i(?r« «i§ “Wi 5f6 «f« gic**! wfeigig 


^t?t? ^?rt? 

®i?rra ®rara «itviot T*ra 5 o 5 *iW 5 

CTC«( ’ife ?«sra si 3 iiiv$i ®ig^fra snsi gfegr 1 
gen ?« (Scorpius) 1 

'siww?! fliiw fegt PR ^1 f^ • c«r'»iw 

fera:® ^ 5«!ng c^*ii ▼»*! p**? > •ffesifec’if ®ra 
5 Pr 5 ?^, c^zm fevf 6 cm <m. *rfvi *i=^:fiTC» 1 
®i?n fsirsi ^f» 5 «F *< 5 i^»r, g"<ipn^ *« CFira 

si® SIS I 

«iM^^6T ®rai fsicsf ^ragna cn f5B^*i, aeii 

5fl 'sia’visresf 1 gf*5af ®ra^Tsi'osi, f^'? w »a’vf6 
aif“i'e I 'aiviw iflavsi aifea sfA aroii 1 
Jit*nw 'sufi sraa I sj[^ cirptc*i ♦ifi^fsic® »if^ 

^emf few feN^ '’tw aifl 365 few 
>«¥ '•flv T*fCB *511 w I *8111® arcaiSi 

aifei snn ^ca 1 ^fec« 1 12 aron4i 

• 103/E, «4t«, ^?f«TftW-700029 


Slow, 5:ieara 'sn^i *fnra «*rr ^ ♦ncera 
ST® esRwe c«n i wra OTfpc® cwfeE® ^naia 
wvra ?[C«i€ •ai *fra? f f4 wot ppb, ®«n if ’fni cawsa 
Tw vcai 

'siWswa ffe 'Bin:^ w ®H- awiwi ®ric« 
mm sn^icai 'siraisw =toi <Hn • ec«fg mv sieii 
niEfv few ow «aiOT sn, sin®i* .sm®ii 'swa cistS 
cwrivra ofla? ra TO«ri ^ arcar 1 cisw. # 
w*i a^ a®, (Maa ■arsra aasr ®iiw 1 aatcaa '?^a 
rar siwi wa cfifi •oa^ aawa 1 ®if 5 # 5 OTa eni 
»nwe •(OTv aica^ sn 1 eni ^ot® ^n gfe a«?g® 
vua^ “if^aisif I «wa OTC«a feca? ‘awOTa "pw anw «i§ 
(S 16 OT«f siiBsiaii,—aiwadi wrawa OT^-^nesira si® 1 

^feefespawa aWa df^ -nifawa 'siifeai aaicaa 
iaa? "snaa wot wai arai <awa ara 280 
caf^fefiia ![a upa^ e«si aa 345 afe® 1 «lf?a® oiW^wa 
c®®w acMa aifaar^ 'sna'ica acei faoswfsi 
siw afcan I ’tjfaofsisFaw’i ac^l (oaffS ais a^f®§. 
<5n!:e, ®ia <pi Saaifev sna ^hwoti 

(Struthio camelo) 1 


I atfe 

casR aafwi arc^ nan araaiw, «n=f iot s^ci^a 4af 
ascaa gw 'sinia aca aifeiai 'snw f^a? c®aa 'biwI i 
'B ijariOT gfaiar aifeia siwj siaisw ®ravi ^ 
cw4i I an’PEa aifef wica caai ara a® siaai, '^afOTia 
fear few sEaa fafeR sraira 'eia ^ai 5 a 1 aaa snara 
mu ffefe ®ravj I «flwa awi ceH4i awa 1 ®raifea 
fat^ sna ainata (Aotares) 1 difecv a»n 5 a 
aawfcaia aisia 1 grta ^ara aircaa feas few 300 
ga a«p 1 

(w 4 i ggi «a® 6 i ®rai aa. <«« s^w 'flarfii a^® ^i» 1 
aara vicar aw ? 

srara *icafl ©*fw caaa aiwi6i aife. c®*ife 
®ravica« ’ifi'ifsic® Srcaa <«v$i 'sna'^a *fa aiw— 
siTO 'Rica 27f6 aara 1 wwpri erra gfC'ta aw cviwi 
ai tvicsn a^caa m» 1 4icaa airaria *fa 27 
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?*1,1983J 

ffwi <c»i >R^' 5wafl *jwu •»« 5C8« 27 I ■ ®RiOTr 
ypn 5 «iRi ••ftsra iB*f« 12 aih <8)15 &iot?i 



bsiw m«i 27 I <£k sif^ «n?i swcM .m\ 

isiimi ^ I 51 W 3 BIRI ’fsj ^FlSWlfs 

®ma jjc^ j?'^C5f fsw «ncs 1 


®i$ ^«ca ®9B«r ®raiW 

cmi\ iwi I' tmii < 80 RdiC 9 m. «Kf Rival of 
Mars ^ jpKsnt afw^ 1 >prt®w flr «n 5 «nff 3 ?i 
f*w «nw <« ?wii *ra I 

ca?rti cvi^ ? ^ 

f^«5a^ \6i jnpi I 

a? ?i?i «iRr« jW 'SRn fqcs gl5 

si^rwi sna 1 «qawi 5j-gif»f, csHfc 
^en !W11 

=5^6^ ««fl ais sjwiw, ®n^f<p 

'ffflf'i (5c*r • '3jTO£i?a Jifna £>? fif^f om 
aiacsa Jjura 'sic# ^lawfa ct^i 

aica I 

hf ®rw cswiw ? «'c«ii, ^ onM 

Sc'Srsrca 1 fear'siw fafstca «aia jiiich 'srara if^ 
sii«na S-^fa 'jot aacs 5 a jftea fiRv caw 1 cwi 
cawi, ^ iffw OT f»faf aiw 1 ^ '»jf»6:i 
fsRST *na 'sn^iJa i 


^fsrS'^fS s»1in» 


®nff« ijisih ’8«ii «w^ 

aci« ill I *i>ia «naa< a^i« a&a siai 
^iv—>ia fjifeia cafiR can f’^^^farsiwR »5iai! 
C6^i ai^ c![iar, as® ’laa ona^i'Qaw acai's ap?a 
wSwi aw a^ra afic^ cae^i ®ri i 

ma, afffaps aw « wr-^efa afaa^a ?aaia ‘ai’pfa' 
««aRa aw ! at-ai'scsra aifaw 1 ’rf^sa 
« ^a aife*yn a^.'gfat® lawaOTaca “^oai are 1 

tasa m wai 

Hvrit casgw aifv ®ai aia c#p ww 1 «nta 
ai0i3 fapaaai c^lw-awra iii$ aiwiatS 

31 asrc®waaaii 3 ca^c«fwfa^®i:^aT?i« 
■w®ia *ffawi ai«fn am 1 anaw, ^ ^ af*0® efaa 

* 23/i, T^ftwi*! ifar «i»i ’fnar»i.70o oei 


aan« csewi ws?j ®i» faf|^ aa » aiaia-aiam aaa 
ca*i a^^erei 3aa sfa sfai i[ca «•! a^ aiwia 
aiaa a^ca i aaa aiai ?a 551%, inl wf^e® sfa^ ^a 
aiw Sfear I 4)^ tvffaa ewTC® aivcs^ *ftea «ftia 
^ l^ca cai$ aia I anff« caca» 

^cfia »ia 7 a «iwaia cireTa woai am Safas! 

anaai awnw ca Stofa cafa ^iwa isaaa fftaa?*! 

# I aafiF^ia ^wa aiiis 5[f6 ^1 
^ai aiTsrfSwa (Bactrian) ^ aiw afafe^ 1 4 isf 
^ wawicaa aw 5a wiaifasm (Arabian) ®$. taai 
4 f«nna aifaw 1 
»wa at, mtasa 

ca>a faffwa tuarf^ wrsma ai aaso ^ cacB 
awe® waia faamam ’nac«fta ’aai sr^aafafa® i a 1 ®ica 




if#4c < '■itsti 


^18 


m «[36^ 6f 


'«6i 5iw ?R ? sjn’iroi tvf ^ •fW'ii asf^ra 

tw 1 aiCTiv *iw V3C®!! ^ end mm 

acvii *n5 sdi ^ Wf'flto 5^ «iRW '«?»▼« 
lilTgl ui?iene fisi CT ^ ?t«l 5W! «Wf TO 
sfw I m ^j, ^ «[Ri«fi^ra *« I 

'SJPWT, CTOSf TOI CTO hpw BCTOt Sftj WI 
JiW TO SK«I Jfl I TO TOW ^IWTGI e?n ?*f*i: 
^m ^ TO «sw[i! mm (conservation) i 

<««»§ TO wi I 

a<fw®s ®fl5i #1 vwicsfe siw m «n^iH 
«??r pfc?s c’jfro >TO I ’T,?!*! 

«Ri^ TO am TO« 5 f I CTO Said cress 

«em sa faift rrfro cjpbii m to TO^ffra to 
aiR TO« sifncs croai cat® aicfl 2rf^! ®6pra 
f« (kidney) «if«5:^TOK a^ra* i ewa cr 
^ ^®fa rtH SRI siwi ^®f?iai (urea) 
m (concentrated) BR^ I srcr 

Bi-a «f5i «Ri ^ frrw ■rat? cuc^ cr« 
TO c^FTO wri <^6 tflafii frear wsi 

BTd I aikaifrofr m arassai om cros ®ia- 
snaw iffft C55PRI aifes r^erf^s rpKca 

’visres cTOc® ae i 

>i)5T’5i BRi Sates SS ef5t-»isi»in? *[!iwi 
TO aiwi awwass as aptfi ai*ft3]t sicrs anms 
TOi ati® 5 iteTOW eia*i cac’F tafdi to cats 
arcr> t airt swias* fsr sTOs—carf^a, cbwsIs 
SI vn$, (list ’Ptc^i^t^cgfi i vu^ fsa aross aicna toi 
ca^ws'ts airi c«aS sics caca sat to i 

airt ai ?stBrc«t 5*c« at'B® sfs sw5«toc^c5 


- aita t' sfs 5 cei a»n«f i vtc«fl sfsa 

caevQ Wi^ TO Sd caw aitsf I 

*• 

TO^TO owsat ?a$w i 

crai caci tflVffi ^ S5 iatocst 25 awwa 
(aw 114 faidw) a® TO aia vac® aitai 
TO (?w:cTO (cell) <3 s^s (tissue) awf®!® ?«i 
awla^a acsiTOS ass snsra >fl«na ctoS to cr«si 
TO area i =iFBialra to ai .ateai cacw croa^a's 
TO •Ite <itBi SR^icaa TOt SeSa esa 

TO sBf I sas TO aiTO SIS ®a!t to 

am TO SIS ra istsc^a sw^ S$ croa tors >fl| 
si6;f® ’pa TO cvac® ara i 

•TOSi ‘RfTO’ 

ap aif? frea csss acsi^s ^s toic*^, si'gis 
,|rfsiFsi aiNs t®sfs^ rawia ^a i sitsia ‘ases' 
6 »isia TO! Sc$a od css ^ frta i®?i\ \ sitae® 
siea cisies SI SIS (iiasi aieaa atai (sole) 6 «?i, sii^^i 
« <]|i siaiesa w( sitaa toi ste® jae® 
SI aiea esasj stsias asiatfsies ai$i (slit-like), 
sisnsi ai*its s® caw ss i ® 1 a nsro sesw ss 
ss TO aisia sissian ^ars csl i si^tss asts at®^ 
BiSTO^ 250 taeaiais sist tsea tres aia 50 
tacenfsdia aif? tre® aita ansem i snafSais ca*ita ta| 
Biia« cs«it sw ( 450 taeenans) S 5 S aae® s^ps i 
is® SIS ^a, cf\t ta^ caea caewTOap? 
att®s® tsa«wsa \ 'Pastes *nta siaps ap a 
sitsit®a®ies aisc? tse® aiea cs^ bisto ! 


• tscew ataesaea ^sa caea gf si^i 
§ saw aais ssiai«it aits fins afsi 

• SSI, ^tsas « afsesa ^a cates ga cataa a|s i 

• aierj a '&SCS caaw cresia fspi 5 % eiss® a^ 1 

• TOWS sigcsfl *itsi tsats sistsa®! at? gs^isi 



[ SftC5?l ‘ 

^ ^ 1 1 

1. Si[gCT?l SIW9 -^ 51^ «lK*f ' 

(V) 28 («r) 30 (91) 25 

2. f«5ifsi?? ‘A’ »iis -I 

(V) ?n®¥wi, (?) 5W«i '5i^8!. (9f) I 

3. -twca m^\ a^t 

I 

(V) w,' (?) fw (’i) «iiai(Tip)i 

4. ?jTc»rf?Bii «nf«wsi-t 

(V) «nOTV«r9» wla?, (?) 

(a) c?(pn®s ?pj I 

5. ^5^? £T5?S-t 

(▼) (?) (a) sssH'S t 


5WR1 ^ Qfim m?, 'i?? cssaa OTC’fJ? 
(JF) fe?c?f8?li, m) *nt«f?IBI (?) S(l^CS?l- 

Wlf?81 ( 5?B!Is5*?s ) I 

7. -Ji?C5C5 ?f895f ai*ft I 

(?) 5 lf 3 , (?) snf?, ( 9 J) I 

8. -«ll!nc?« ^1 fs|«l? SFH I 

(?) is^sn, (?) ^^af89 'JSWJST, (?) 51^- 
C?l?iI5flSIl>i I 

9. -or? fiesta's ?R5r5 faaic? *p?i?rvMi 

?is? I 

(?) C5mi, (?) aJg, (?) c??Rit i 

10. aHsi ®iifsi?^i, ??5}i® 

efe®-I 

(?) «iicsif?!?i?, (?) (?) 


6. aiasfi ?wc<5-5C3 ?ic51 

r Ssa 'SHtaW SCTS I 1 

j «•« ^r^jf c=i*f, c?t: ^iiiTntfe, ^^'\v 


af^W aw? iflce .?w 


’83 ^?[ 

1. (c) ?i 3 ?i?i 2. (d) ?iwi 3. (a) ®iii?f?? snif?® 4. (b) 5. (c) ?iii?- 

£?itifii 6. (a) 7. (b) cJic?H[l?>i' 

Ca| ’83 ‘C^C^ 


??*i 5 sn?i c?w ^iwiai?!. ’rfsa? ®n«f? 
f® 5»f4?il« 5c?i‘?wjra ^iv^aw, *)W*5 

?I*I«I, ^♦nsfl ?IRWl £?TH915» C*H?. 

5ii$i«ft ???«. ^Wd 5i?'fi, c??iai?, 

apTO 'n? 6i??5i 4^, ^<f)? a'8»i ?i'Q5i®fl, ?f??i 
59(i9p, aw ?t??i3i, 

^ciiwi, 'S’Rfsns tw ^ 

IwPiPS m ?t»i?r3i-54, a?w«H 

?T®if®?ii, CT?wnf® «?t«T?i3i-30, <3 

»iww ?wi ^5cai®i, cwiwi 
?:?iawi« i?5ii, «f)ai?R « is wl®*! 

»ITO 51(1111-5, fwwk fS w?. 


®?iawra |?9ft, ?f8i?Tsi-67, c??iv®ti5i^ 

l?w? C5)5?i) 9n!['N?ii, cs!1?jii? ?i? 

«[i1?5iW «naw?f) cm sail?, cai^siw ???a! 
(mt, aiifaf®? ai^eft H?'. wi^siBi fw ?r5i?r. 
*fta«??i ?Tf5? a®iaW?. snSw*^ ?1‘fws, 

c?rfa?ni8w 9 ??iaT«ni?i ar;^ «5«rasn^ 

^aaai, cat®? wai anRia, «fa«5a ?$i6i^ laaseri, 
51^, ifs}«i, ah® «c??5® BciiawM wiawi?, 

«RW snlh ?f9t?i®i-29, 

13 PI 'TO cai?i?i, a^ aiaih?, ?6®8ii, Sastf « 
?Tf«ia aHi?¥ ?]«fi?i, ara^ *na gfai? ?««, a!?? 

?f5r?m-14, a*?] ?fBi?R)j-61, i^a- 

fsw w?iSf faspi, p. p[, m «11 ?h?T®i -2 





i— 

1. «ii¥f§ fsrfaw ffipi 

3. J15B-8f5t WCV <8lf«}V ^f?WTC«l ’fl«9l «il« I 

4. ^iiwT?ffl ra srod^*^ 

6. BCTfa?f 

8 . Bcas 

9. 6IOTJ 

II. csit?! 

13. snf^ 'srsratca aiff®*? 'ei«w 

16. tiwHiNs ®nk*u[5F 

17, ’^sTins BiTfB«ra>if i 

1. ofi? f*CTa 

2. siac^cv Sh® ai«ft 

5. stHawrou lapaa awnsR 

7. «wc®?i siarara ‘!icaai*fi cwm 

9. stawnae? 

* 2/1. sjtct* *tn9i c'f’t, «^*r5i-f'3 


10. flwi afsia 

12. cnfauHv 

14. waffw a«w afta® a?^ 



■ 

1 " "1 

X 

El 

X 

X 

z 

EVi 





X 

J 



X 

■ 



X 


X 


X 

X 


X 

1? 


X 

y 

X 

IZ' 


B 

||h 








X 


■ 




X 

X 

B 

X 




X 



10 

■ 

1 


X 

X 

X 



X 

X 




X 



B 

X 

X 

13 


X 


X 

X 

X 


X 

ff 


1_ 

m 

L . 

X 


_i 

1 

X 


15. 'siKfff’feral?! <eifa?® -siirf'NKiiifdf ^aa 

18. ^aasii^ cvca «iafi5® »Rn-®f?aaaT ^®sj ar*!) 


mm 


eHMT*! S— 

aparmf'a : 

1. KCN, 5. HOOH (HaOg), 6. H^O, 

8. NaCl, 10. ZnO. 11. HCl, 12. SOg. 


1. KOH, 2. COOH, 3. NHa. 4. HCHO, 
5. HO (OH ), 7. NOa, 8. NaH, 9. Clj, 
10. ZnS. 


' X 

1 K 

c 

3 

isi 

X 

H 

r 

H 

O 

o 

H 

X 

c. 

0 

6 

H 

(9 

H 

X 

H 

X 

y 

H 

X 

7 

N 

O 

g 

NCL 

9, 

X 

10 

0 

X 

II 

H 

u 
. . 

X 

s 

o 

o 

m 


'83 aiTTO 



afa*i*f?i ft>i. aiawi®, e^si^. 'eiSniigi, ^eft, ®»(ii$swa *fR « «w 

ynqy na wwaui, BfRi « a»9.»ll*n “ilai c^iwisf- «jRtaia fre. gaaft 




























ai * 

1. JWH <ansRn ■w 

^ ; di^ <IIW5 ITPI ^ «Rlf¥l ? 

2 > »n>i ^ »jc*Ri di¥l^ ener, ^ 

6 ^ oncinc® "snwnfv® »n®idi?i? 

?9ig,T®n:v c^ ciWK^ ? 

3. ¥Bnf& fJWiTOjfgv ^ 

®RSlf® ? 

fwfft 

: 

1. csitiirfii 'Qyp^ spiii sia ^siqi^fScv ®rf(5 ^ 

Sns-^a 'BTO^lfar® ^ l dRi ?ih;st ®ptoj ^ips 

^ 55 dl5? 5l^c® 

5^*(R 55« dl§ ®5W^ 5111151 ^5^5 *r5 »ptc® -51^ I 

3. ffner ?st 5csi® sirer «nc9iK® oiKsiTf^f® 

’Fscffi ■^ii^i’^far sn®! cnwi c*n5*i 5115 wt^, ^kst *iT®i^f8! 

*lf^5 

f5»5 *»ff5E5-f f»Pf«l 

•n® 55 ^ ’82 I^f555 ®5C5 55^5 f5®sw ilf55W5 
SWllW ^C5*I f555 *n8l5 5151 55 I 
5ewf®5 ^C55 »ff55W5 BJ 5jrt*5[f5Vl“f 

55*H[1’1IB I 5llC»n55T5 5R*ia5*l ^CR §lf*J55S WI5, 
®8 5®5W!5S1 •[!, ®J er5® 5>[ 815 I tWR ^C55 
^55 WbH ffV fs?C5 anWI551 5fC55 1 Bt f55 
’(?5C5*f ?55C55 f5Kf55 ¥C55 I S: 5^1 '8ITsnC55 
C5W5 ^lf5C5*I ^55 ¥Ta5^f5t '!?lC5re5I ¥C55. 

5R55®l®lfl f5eSlt?l5 515515 3r5tJ^ 5l5f5® ¥015 dl5? 
dli ?5W5C¥ 5151 55W <i »rt5C5'n ^W5 ¥li:«S 5im05— 
®IW5 f®f5 »WlC»n55l ¥aR I *1155^5 ¥^5f65 B! ^15 
q«SR«5»l>l « ^ CTO55 *lf5C5>n ^55 ’n^¥lf6 


¥TOTI C*r51i:5 I ®HPn C^W 5I ¥C5 

¥501 I ^<S5!^ ^gf815 5035 C¥r5,'»lf55'S5 ?C5 51 I 

W¥ »!t5f 5ncsncB 5in:«nt¥B >f®si ♦n®! dw f si 
§®01^ 5l51 5iK5n C»1155 ¥01 C5C5, JPOT ^®5C¥t ¥1C91I 
Cir«nw l5i5C«K5 538? 5nwic® 5|It»Ilf¥® ¥5C5f *0®!' 

5ncsn c*n5«i ¥5!::® 80 5?, 50 t af®¥f*i® 511 515 1 
81®15 5085 C¥15 8f55^ 5C5 51 I f¥3J 3f5r<lf»15 
51:B5 '^■n^ 8?55'45 5SC5 I STW >fJBf 5105 

05155 ¥5C5, ¥155 SlpEl 5®T STlSf 5JOfi 51?! SPH 555 
SCSS 5|OnC¥ C5155 ¥5C5 I 3f551^ fSl'JifST C5C¥ C¥?5 
5JOn dlt5 51151:55 C6TW 805 ¥5:® 8150 51 dl5? 511551 
^^fsTo ¥ion w5on i 

3. C¥15 ¥0Ilf5 515;^ f5581i:5fd¥ 5I55«OI5 515^1^ 55 I 
¥155 f5i58nwf6¥5f5^f5f5Swf^5'¥e f5®or5 (thofa* 
cic-lumber) ¥r8 (spinal cord) C5:¥ 55 1 
[ a5gf5T5 §55 f5:5iS5 f55«f515 C551 ] 

5R5tW 

C5f5C5 5W5—§H® C55^f5T fBSSl ¥50—8I5515f5¥ 

• £®»f»5®l CSK¥ 8!5:55C¥ f¥®i:5 5¥l ¥51 515, f¥BO 
5^5 ef5TC¥ ^51® dl5S «:^l!?nb¥515C¥ ?W1 ¥51 
515 I 511505 5® §H55*ft8 C55 ai5f5¥ ^55 W:¥ 
dl55<3 Sjl m 80 f5, 558fG 501, «3pl CSBfTSl CT«51 
51^6, 5:5B| 3V-S3„.55iai«fl W5 50?, W055 C5*ft5 
<518 5135 dl55« 51T5B 5fl515 5ti35-5lf58t 8f5:55 35015 
^81 ¥155 I dl^ 355 £5C¥ dlW 555 511551 3* 5PS 
8lf5 k ®55 f55 8f5C58. f555 dl¥f55 81515 ¥Olft 
<¥1505 ¥li5I C85 ![C5 51—a?®f55^ 5n510!5 8^51:58 
f*f55 8185 ¥51 §f5® I 5®18k B* ¥5551810 ^5 
51?®«fl'«! ®15C5 815:58 f'f5:55 f5'5T^?5T 5n:3n551 

¥0R t 


59^5 f5WR 8fff05 §0m:8 8f555 ®5:5 ( t8-23, 5Wi 5W5^ 
¥t5I¥Ta-6 ) dl¥158-51W8 Ca‘i^5 ?in-5ltel ^1 t5®^ a?®Pllf8®15 5101815 
¥51 ?O10n t5®P^5 f55555 * 155^55 ¥!I9l!® 8f5P18 3f5® Vm’ I aOS|¥ f88n 
afoiR C90F 8P¥ « f58:8' dl¥e5 ¥01 ( csnfi 2 815 ) at®CTlfil®15 5K8 f51» 
8I5C5 1 l5, 25, 35 ^15lf5¥ltfte¥ T5¥I5 8W15 ¥51 5C5 1 <5515^ 81^51 ia¥15 

a«n5 85I?WI 31W ¥8195 (1983) 515 81^1515:85 ®lf58 I f>59F15®015 
a5IC55 8f555-80 JIW T5C® 50 I 

¥^5t?5 

5^ t5®15 8ffl55 



c*r[^ 


®s ®tCT®5rt«r ^*rt*rTnr 


5n«er‘if®»F '«nit(a5r*w s^ns^it^ap^t wicJiasiw 
5C^»(i«f»5 10$ cu ’83 vtsf^Pl^ *«£®n^9ispi vfiR I 
sfjwiOT 'Ira ?i?>i fOiTifST 91 ^nis i 
afRraf 5TCTa i 

1893 'fSiw 23c»i ^afasr 
C^STO aicsi f'Sfj? ^flISI5*I ^i3R I 1910 
f*fq :3(jf8W C«S?fT3 fsi^lqfjianST '55! coicv am 


(sm c«R« wwss «w, fflwr aro 

aai«5® iKi5ii!^'W w ’n 5W ta*R i 

1919 »r8(?w 

fjifg ®PF 5n$ca^ SRf *151 

apw*n ^ni5T € wcv fe. toJhfji. 

®aif«f aw I 

1921 «p&nm c^matosT aai?R INca fawi^ftefa awi 
a*? c«rai finsil?®!, facaa aawa ®f^ mm 
taaca c^rafcs'S fasswlsn 5 c® araceri! *!i i *wa 
aE^wa snca fasTE® anTaii:?5 C5n>n$fd«c’na^fS? 



5;w a®ia f®f^ ajiafa® 5jaf?OT=! i canarcs® 

Sac*i aif®¥ia ’p'li^fera ^lai ca ajiaJ! ®f*itaiTa® 
$a ®Tii ai5i ^pai'ilsia ca-Sa^if®^ wai aia ca laaa 
Isfj? 5?®T?i 5i5;^Ti:a aaw t <sm 

ac«pS aiif® ®i#i ^ca^i i 

1 924 'sia'sla aaraa ^rera a?®ii ’vca^i i 
laa >!'5iaf® afp sa ais fefji 

I '5' 5i!i5 ifla>'«nfj?‘55as!! afaari 
a’Pia I l®fR Bia a®a aca ^«i$ afcasra Ji’awai 
tosqi 1934 fa^iR Ji'sia 

al®Ai®i mmh 1945 ’^ica f®!?!'sia^la fla 
acaa«iT ®i$ca#a \ 1949 

®ia® ^aria S'snsHc’f C5!!pn5i sncaaa csaiasnw f^^ps 
^ca c5ii^:;T5T ^fal6 a?^® i 1951 ’^*§ica f«l^ 
f^i^’la faai^’! $al6?6Sc6a ®fea#a 

sipipfl® > isa uia awa aa I®!!! al“5siasf siaifa^i 


a^wa a“na«p 5?^ i ®i8 ^ai^l 1956 wcaf 


®s aiPis^iw scaiawna 

^ORi 1913 cafsjceWl capF ai®*? 

1915 'f&ica vfam®! laaffa»mf{a wp am 

ipcaJ! I ^Ifffaro f^’sfamiara ww casiSw aiaSw 
aw I 

“$c5T^t6v f’lsfcaf’i’! ®ia; c^mcavs” *nw 'lia (aaffS 
acaa^-aa ®m:^la^ c^^RanrBi CTWi$f6a afevK® 

a^aaa a^ita® ?a i ppta f®fa aiarvrai faa- 


1958 -^m a^« aialetar snfsa affsiawa 

aaai la^fe® ^ i ®° saito al-sswsf aiw fla 
aT:aTC«a a'sfR^ afea aas? a^ial® ^ai aa i 

®j wa-tawa cac^ a^^ianqcf^i! aFO!*? 11®!^! 
sTSc^ia c^faa^flST cawi^lfi < 3 ®iac®a ®n$. <iicaa c’wm 
^ I laffia aa^ to ajia ®aifa Iwwto^i' 
fefa ®Ta^a fawa ar^cacsw aama amia 1952 
1 a®w v^cacaa aitoaw ^st a®ial®$CBfic»w i 
f®la asfta fa®w afaawa wai toa i 


laajwwa fa®w cst® aaiaa ?a®ica awna^ aw 


*tti5 


l^ww aca ftfa%fatT t^- 23 . Tfwi ?twfa lt$. araai^- 700 00 6 tara «wfa^ 

1 flaw, 37/7, ca^wtiltai caa, ff*mt®i-700 009 to «wm afv* I 






«r«m ^rurrfSr^ir 

^.1983 



csT'aaf 

T*l 

sna 

«IS*^ 

"awfa"! Sfl"! 

131 

liifjm 

<51?®!!^ i«T?JCII5T 

ansrt JiDsisqw celt's! 

cT 

188 

£*! 


SI51OT5? «f?3 

2 

an^Rft^ 

aiT^jpsIl' 

aTFB^rfW »r9Rf(5 

«nTT®sn«i sfivgi 

31 

ail?nsft 2000 sjjfriPRi 51*15111 

JTSRISiSl ‘StT'SI 

54 

CSFfJlTa^ 

'3ir^«?n?i t?ra 

in*! 

146 

‘flfsWT 


csn?smi»r ^csn-^imnsi 

117 

'flfasT 

Wl 

Swsf c^icsr 

145 



'^Ta^s^tiin »iT9i 

217 


Sf!ECW5 sapjgf* 

V 

C'l'SRI <f^ll 

27 


3iqi V«J1 

^ 32 en^auft, 69 cvfBiifl, 

113 ai6, 146 vflfaa 

C’RSl <3 '91’g! ^«l 

C’ltoRfsillI Jsi5 

203 


jHT»ii'ani tnerfsros^ ^sri 
9l*RWl C51*l « 'SPfl 

sreiifspTfe awcet^ift 

8 

«k 

^*1151 

SWC^tSRM ’1191 

171 

£S[ 

sriei' sn^—^ *i®siif^sir^ aign^ 

^ifsTTO Jwie-sfi? 

91 

!I|S 

f??i ^rm$ =v5«lhr 

"^inJira cfliciRi eRT *F?isncTte^i$t®?i 

^«W?I 

95 

siif; 

-a S|rii 1 «l 

■nacsi»f63f 

129 

-alaar 

Sl^I ■Q -nf^SSl^Sf 

3?c^'>jfsT=»i»t vawT^iia 

77 

5116 

c<im c«Ev 

'5f* mu 

112 

*it6 

^^Wl5cfi<I 31«Hflfr sni^nfl 

csn^sisrnsT sc’siwwji?! 

46 

(SFfBl^l 

^•m*r f*i«feiBr 5|?® 

arcew 

67 

caspial 


csf^taraf® m*i 

208 


csNv swpp?! sr«n 

5»SR fl»l'5[‘@ « srf5i 

83 

*n6 



38 afWBTifl, 75 wpial, 151 ihTot 


S3S1CT15S1 sil 

117 

»afa9f 

WT C«K¥ WBfIsft 

srffffBl^ssn?! 

48 

casfBi^ 

WIIW 

^*wfa sn^«i 

57 

c^Fpia’I 


3i5jt*r 

143 


<6 am , 

JlfsiHi aw 

140 


♦itBCTS'J f5WI«l 

«iT 5I® f sna «TT>i 

9 

1 ...■■ —sa. 

.r ^an^Rii 

®>pnj antan fsiih^ 

fat a^i 

70 

; ■ tSF^al 

^uiw 1 ai^r sjtw 


216 


ump^ i-ew aran 

«p^»f5smi BfWR 

168 

CT 



I *1 1 



cw» 

T*« 

m 


UPTBI 

121 

(fltast 

2000 WOTl 

c^sRW vm^rntra 

115 

««f«w 


irfli (?w?ia 

63 

WfBT^ 

n’’^ ^ 

h«ws 

ww 

179 

ffl 

<f>fht cswi — *n envSlw »wi 

?i®5TC*n^ '*if 

153 




1 

WpT^ 

»ff«rcw € 

fwn^i m 

m 

. ^ 

♦ffSCW ^*1 « '5Rl af®vw 


193 


JPPill « T«IWW ?PR 

cwaw CTwrfwia 

201 


f>lfV5*l 

9m ^ 

205 



«5« 

138 

iflfaw 

fsi®cjnf»i»i 

•ftwasw 9Ksn*n*»i?[ 

155 


*fTwT 


38, sfjpRft, 76. c^FfUial 114, wS 

>j 

®as? ^c*^n*fwiw 

152 

^ta^! 

»i 

«ifsi®i® m 

189 

cn 



221 


“nfawn « sii^q 

:if*rai 

39 


‘»r<5CT« SflH 

siw 

52 

wpwl 

vui 

gyfta^siRj 

108 

Sfrt 

c‘^c^hf^^^^l 


105 

81$ 

»rf5RI 

«fS« ^ 

101, sn6,135, iflfsw 

IW « feiSfl 

{S'*?! 

36. ^Rft, 72 c*Fpra1. 221 

113 sii^ 


fjWFn«i si^JWia, m 

150 

^fapt 

^ «nfli 

wsi -Q “pn *ra»[ 

85 

81$ 

tsiaiR *nf?ps! «ibiwi?5V®i 

f^!!Rlim*> '5$IK1^1 

12 

®is[ai-:fi 


sHtOTW ,«rw 

66 

pptsral 

f w « aT®’tw 

cnia® JWt 

196 


f^nt8C<l*l « <5II*Wi 

assicsii^s^ s|| 

211 


f#5H f^WH yvm 


74 

c^aial 

k«H*«IIC9rai«fl«RW 

sra 

212 


f^SIRSIWW 

^l«wi 


114 81$, 210 


'anfiw 5*m ^tfli 

73 

wpsl 

eif>i »(mi»! 

•^sTw sn^fs 

25 

opfaa 

®%iOTiaf®WT 


136 

'swc® £wT!?v »iwKn 

'sipn^t « 

fwNwsnit 

42 

(^8193 

f«j«Tn»iChv f a^(?9T^ii 


65 



28 



#5rt 

71 

C8i|»I53 


111 

«T$ 



149 

»iifa»f 



[ ^ ] 


fwr 

cii'i’f 

« 


SIPl 


Wfl^ir, 

m 

cn 



219 


25 m « ®bi»« 


177 


vrm fefj? 

®S*t55H5 

93 

,5116 

S[to«CT« CTfflTCTT^I 

*n5i?R«w 

87 

; sn$ 

SIW«W 

<»J| 

103 


^T5W si^W 

apprf«?^ 9»STni 

3 


(31JR « IfUC®^ ^Svwin 

«®tsil^ %\ 

61 

qp^i^ 

»IWT« ?[^I 

^PW*fWJBl 

5 


«♦nf'Rn *nai sn 

J»»w«l SW'S'^ 

214 

' ^ 


^nj 

186 

ca 

"R^®! 2Pm 

^6f®JWIfl *^151 

11 


^isrt ®*«ic*i 

fsWPIWI si^f Rf 

21 

en^wl 

»W-‘9«iei 

**^5? 

37 ifi^Ril, 

147 iifgw 

n 


220 


"ifRDBS^ «isi« 

’f pn^snsi ^c**fli*iMJW 

185 

CSI 

c««n^ * siKiisJiw 

2808153 »I1B 

222 


csssjrasi, q«W5« 

5jc^*^«ivi»i ’yaJi^’do 

160 

an 


Visftwei in^i 

182 

(M 

Tik® ciW'«indi?f c«^c®ei «iii5n^ 

ajfvfe?^ 511*11181 

35 

tip?!! 

Jiwn 

ac^'TfsiRi sifwv 

110 

Sll6 


■ira^ fK«w1 

190 

w 

3nc»Ri ^\^\ 

5il^ 

109 

sn6 

'5|rfW5 

i*i*if snf w 

142 

iiltaei 


?\S8f ifW 

33 


"n^?feT5^Ri '5?'^ 

c’li’nsisH m 

107 

vat 

®ra awi’i 

»jiisi5r ^f*!^ 

166 

m 

f5Cin®ifnf9ft»!>i 

SIR51 6wa1 

34 

«n^ 

^TOUPSl ?fw ^T?! . 

a'^-’i^sna 'rw 

89 

Sirs 



s 'ftfrrf#! fsi—1W3 


C5T^ 


Til 

SIW 

I? 


67 

C»PfBRil 

arf>i;4i5^« »rm 


9 

BflfiBfl 


efwaw W® 

143 

«iifaBT 


fwilasi 5-5I«^«ll 

168 


Qllsi'Sl^ 9I?I 


189 

« 


JiIbT® Cf^ C9IC6»I «in!f|li! 

35 



4^1 32 «ri^fii^. 62 113 146 *flfa8T 

«Blfw ffl“I 

'8)B-^^«I 

131 

«faei 

aR3:»!«ai? ®il6i^ 

®wia m\^ t «iT“i 

216 


5Siif“Pi$srw '5‘$«i 

f^wiq 

73 



WS « 

113 

sn6 

®^»|5T cvicaj 

StC»TVgf5iC*5 !IWI 

145 

iflfTO 

^ilspfw >i5IlWI?f 

gjn^ 

91 

sn^ 

jn| 


186 

cn 

▼Ri^m ^n»fwiRi 

“rfi^aC55 ^BI5 

185 

£SI 

vi«ft59«i «n*i 


182 

CSI 

f<rwRftcsii5i^ 

c®R saline 

219 



«IW5n 5nf5C®W *JlilWlft[’F®l 

12 


CflI *.-.Tgf^ IflTj 


107 

sn^ 

U*«« ^‘1 

’VPlti? ▼B'ftS 

57 

95sii$ 

twj? fwq-e « ,,,5) 

£5ll<Rpp ^<11 

83 

sni6 

«««1 

■»«sn^ »fl^l>i 

138 

485! 



205 



al?I55 

101 sjii, 136 <iifaBi 

srsei 

a®C9Rl ®<nR 

52 


®*fJi ^wn^iwffl 


152 

4a»i 

snfl 

sjl^jnsi frfsi 

93 

Sll6 

«t^*2 ^iT^iwns 

ai41?l 

5 

■n^ 

58n®l5B ^IB 

C«TO 5lWl*f 

222 


mv^ 

£®l^ ^ fl« 

149 

^afaei 

OT^wnt® 

5I|55 ®|Jlbl<i 

208 


\ 

^ ?^w« f w « 

169 


wwra^R 

■^sw“t « twR jpw 

201 


»ftca8Fn«i fliDSfi<iwiw 

a?fl^s;»rv fstofjpi'^W 

155 

CSI 

*1^ aJiw m 

Wsai 

28 

eR^BRd 

WTO sni5f® 

Qffji *f?«^ 

25 


Irowwi siq[swR; 

ms^ WTO ^ W«1 

21 



•^«l SR'il 



cw 

i 


Tip 

m 


caicwt mm win*! 

<3 wm 

129 



®iai?s snfltuft ir«ic’i'5 « a^fif^ii 

79 

sn^ 


2*1 

63 

wfBnft 

apwfw mmn 

*n*iSlV5niC«l fsjWTil 

3 

wgsBft 

awi?*ni*rtw^ 

31WI 

110 

*n$ 

a<#H?smi w 

^fcare^i ffflsi 

89 


a«ft*i5TO w 

‘»ttfli5?«j ^«i « (sw afsvw 

193 


^ijgcw «w 


179 

CK 


sitoeCTw cm^nwiu sr«f 1 

87 

snS 

Jiwsi 

snwB ®jr5i9flpi 

109 

sn6 

!wn«i m 

<3 siH’5t»J'5a 'SWi?! 

191 


Cf 


188 

w 

fwiiisi snu 

'5RJC®5 «ICWI 

42 

(3ra«R(t 

csi^i 

a« « 36 sfi^aiat, 72 c^«r?n, 221 ^ 

ef» ^ 

we*? ta5« 

112 



'&^*i tRf»«®i?i awtsicsa 

8 

«n^i^ 

SHOOTS f ® 

jjc^is^iwa OrK^ Wwi « ’k?r*ii 

2 

•rjinal 

*l«flH^ Ifw 

aifej 

66 

OTfRial 

smu 

c®w ^a ma 

188 

CSf 

JIWWBRM •fW 

^faaief entc^wa ^“fiai 

171 


JTIiW SR'rff 

f^csn®nM5f»i 

34 

sfiipa^ 

i3fB[5ien»T 5WWWIJW 

a^fifarfaww 

117 

nofaar 


asi Icsr^fc^iit^a aiidRrt 

46 

c*j^fnal 



117 

'iifaei 


asfla cswi— 

153 

cn 


Sira w«p 

103 



csi»in -a t^esVt 

61 




211 


ffft ^fl! 

«iwa «w*ii 

70 



>I^CT1W 

190 

CT 

'iTtvw «n^?i 


31 



ceca ^ f!« 

71 



®nfl ®w 

65 

C?^ 



114 m6, 

210.^ 

c*i^ ^ism 


27 


■liwn #!¥ 

^wm aftaii fWawiw 
«w aww 

166 

CS| 



r s 3 


cw 

fwj ■ 

Tfe 

^ ' m 

»raiWR^w 

«wi4t 2000 v^iWR «is|iiij 

54 


5^5«n« w^1 

Wf MC¥ WSlpft 

48 



*fhiCT»i «sn5i 

39 

cffniTt 

53Hpn? flu 


140 

unftR 

:3pra JravR 

^fTOJ ▼•n« 

121 

4fet«! 

^♦f ?^«w 

'•nha w^^ 

108 


335 ^ 

cnctiyg»gw 

105 


351 ^^ w®i 

cew fw 

111 

. «!$ 

jjpnt® ^ si»»r « w 


85 

sn^ 

;^fsini^ 

■l^ipjq tPKSr 

11 

Wipal 


S$’¥rf?sfl 

217 


^!Wii m 

f^wq-«nc8ffli «n«jnf f^1»ff!iw«j 

212 



•R *^«wr 

220 


▼S5B[!*nB 

m e 

77 

sn6 


afaw¥ 

136 

'afas! 


o^mm, ifw -e ® 

160 

w 

cntcinfsni im 

«5lf CT^ « ll¥l^«l 

203 


H*R?*nBOT 

f^PTORa cnfaira 

142 

lafasT 

^ m 

f¥IKa¥®‘ 

146 

‘flfasf 


av « ^ 

150 

tilfa®! 


’ft-^fefR¥c«la atRj 

33 ’ 

w^l 

(Rwwi^w swimw? 

2000 Jtvrsra nmn 

115 

ifl^Mer 


•nfincrw* 

«i?s|Tij1 tsfaS ii 
^i«>. til'A. ■•■w*1'»''.*i''0'>tf 


rsrtrww srfb 


1. sfs 5Tirr?:s^'^ ^rnMii epr: 
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w^ffcRT t%aTi; ^«i gj5gi ^5?T5rre 1 
(^tti^fgi sTTwrfg^ 2j>?r^T?r ^firww t%*f ^tsfrt ^tspt^ 
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f4®t5? e sTtstfit^ cFssn 


« wsjDsg <m 

^<13 5i?3i >i^c??i Ti?<g « ^pr« ■»ti8*Tt?iv 
flRii sS', ®i!cs!T5^f. f«('jfi, ?n:8^«n a^4 cw 

Jj «q|| <3 ?fsii§, Jni^4>l'5iaw 5if‘9® «H- 

®i«{« 5nsif3»®ic*J ai^i t-iarwa i 

S(W8a'»ift9 

3ICT y.n xjia sa»I8 ^«ii • 

« y^^«fi?5f|iC1f >n«l'8«f 55IIS19I 8C5T^ 
f^a'c^ia 3ji?4«[g awN '3c6i:« sisi^a^rf-sa c*it 

«nftrsf^IC??l$ *l«|il Wt’fW'STCSil ^| «JT8I8 

c5n:«i!:5itaBiJj c^iitia anr c«ii:’)»i| i 

C^lfta Jl?»»r5T BTflart?! 55TIW8I3 «I^J15I 

wi ^cii 5 aiw cjfloi ?[cfi ^-ifipcB sn«n tife® c»rc«, 
m 5fsc^8 *n jf&v ?i® f?j?TC8 «ii8?n8 £ 5^5 ^rs 

5 %^ ‘sii^a'^i Q ‘sna'^'wa ^9T 5 ifa«i« ’"TC® wi’ii?! 
'88? CJ!^ 5K® ^i^irn wifl5 ♦IWI5.,*nCWf ®ieT, 5155 

a^?«c«ir at ^pijcv^ c«jc<{ I CTit £flfi:»| 

•J8I £>ira api 'anfifsi ajft faifiia « acgi^j, *iWe 
^iafr.8rg ftrcinr ®iw«w a?!5%iPi ^b!C® 

'll I CJ|^ *r«« « 5i^t» ««w «ii8« ■iif'j® «iar 

*n«i9 'll 'fi Ji «}CTi «nf'' 9 fhw 8 "ati 
^’8St tw wtwws “Sliff5 SII?I8C«I1^I >15 Srlsiwiiwa 
jsif'ivicn 'flv Tqifr5«f »wfsi f<n:'i?i 

wwH f^^'Fs Jwif'i'if ««fw?r 'll '^ff8 c5ra-9 


®i f?5T £»if«n?w afacat^ «nae iawTav 

'p^vra I ^a« jiTiiia«i siwn laqipOT Jisifcsni wcaw sSi 
«?avii:«ia ait®a oictv ®in:'!i^ Tasncsia '8iafi5i« ^ia«f 
aiam ifla^ 'srat a^sr ai 'fct!? wri«! ♦i*! wcv 
^«i>F ijw ai <3 Jiaia S*fK awwi fasia '»bi sni^ 
Jisi^ia «nai vmoe 'fla? ^cb» ®Ta aaaat ww- 
sraia, »ii. awiftf® 1 Ji'siaia 

af« 858^. f^BsiCTs « '8iw!i aww >I5« 

3115131 BW 3lf«(RI 31 ®I1«3 >*ta511 «l«l>n f3C“R 
cviJi »if«>3is’l c-siitia a'siw C5|lj 
«im3 3i«n 5^, 3111 faaitpia iatwi t<wi?iw tea 
31 ail 3C9T 3T| <3 tCa 31^ 1 33wi ^3WR’ 
5ifaca faaiB 3 hi 5 «ti^awia aitwa 
« f5^«5it3i's 3Matsi ti-afsit f58i « 3it tatiJi fjioi 
siraiBlt® tea 3C33 « 3C3W3 n?\’¥ 35? 35 

mmi I 

»a33 315^8 asRswia a#t$ «i5»iaiT5i tacsi^ c<f3i 
31M *jf«l3'\ 3-»1t4 t® jfltB® WW f«a| CTTwpia 3^3 

®i!ft-i*ilwa. ts^aiCTa wk^i ‘»rt>8 33 'ta c«nsii«f 
31 «iTwfatj aTO«ia si-wts^ wFi fasi^i ^iwa, 

C3|aOT«3C^l 1C33 ttl !># C^ST 31 ®1^ «TB| 

*8 1 ^£^.f3 <3 3|«I5 fta#l P 15ie «I31 f?Br H] 1 

ff'&t^iwa !8i*TC«ia ^5f OTif®®?ra fiica ftssm^i 

▼•^31 taW'® C3t«333 3*3t'|5 etR tf!Rl 1 ^ 



352 


^ fww 


CT s? «n5*n fwf '*n i ^ a^t*® 

(^ 'Q 5» ©?•!) ^m T?*iipt a^«c^^5?Ti5f5fs 
sc«f5 Wfs fwi ▼*! I 'sisniJn 

CBfiitew:?? «!?«*[« swcst cwfafwnws f»| 

arsifsiv ^cw'e aipra *aiian9, af®, |t®, 

jif® BTS)^ fasi sn 1 «W5 ai^a« 

®*(a ®iwa aB?a ^ cwnfaat fawna 
saws? fca c^i« (««Bi«« m*^dS bcsw \ arcaa 
««nTf c’aw WR ai «ns«ji^ ^iwa aiw 
aisia vai aiasj ai ar^w^si fTspi ona ^ *nta ? 
a?!^i*f ^ 4 c»R ®R^ ftsT ai I *jfa^ aife«a 
faa atjffaa ’Rta «jf® tnwcacw « awa'^ ^t®r-i 

anc® «ni c^iare aif«i«i, caaceiiar, ctioti», 
a^f® aw « ^aiatM vH® aial ai caasicaa 

a'^nai ^ca ai^a s.^ (sitira stia « ®taa «nai isal 
arai ?jac? i aiaa caaa awfl so? sn^ taca 

▼"afaa'caa it-n caai aa i caca^ §*ica ®i?i arcv 
c? 1 j ai^caa ®ai *j^«ia'^a Sna ^itaa “iffaiifft aiicaa 
’vai ®iai a^aca m 'saiwTaa ai^a wa ©re'ca 
▼®avsi ^5^ « (scflna 5jaica«f ac6ca i 25 
aacaa ca-iVica'a «Ra siairea sna 25 aaai aar 
snga «if$ca aaivw * 11^55 faca area aif®®®! 

aiac® *^1. »c?as asra ai >(Tan:ak ( ^aaH caf^'S- 
c^faKum, a^'ea 5na?. aoifj’aTa, '6ta»ia a^® faw ) 
^caa aait^a cn** mm « ataw ^R? Jwaia 
« ®ai feoi^a ta'!i,*s isTca vac® aiaca • ®tc® a^l- 
cwTv, caapaiv a^f®a cvr 5WiRc®i cacaifa, caa®; a^ 
can ©tcaa «^sa<3 ^*c» ai-sai aiata 1 ®iaaa x$ faw 
«a®iv1a anca csta^aa <«a< eiafev <8 a?i«iaf®v 
■rf«as5:?a cvr afafa^, ®ic‘^a at® aa't«’0^ar«a 
5pic4 cvts ars| faai r 1 a? wac«a cata SaiaR 
vTcv acm ®i^ «Ri f?ai sn I aa^2« 92f5 c^kefa 

atasa c®i ara vcav |caa vai 1 ®ia aiica fvf®, 

aia, c®9, a^a. catia >«$ ^aiaia faon^ aaa 

Bfaa« faaa5if« at^ vii^ava ¥««$ «iac®a «i®k®a 
wpft^ a'^saa 1 maaiafav «atf « c®wTi:a®i 
a^t®a catR <ircaa tiar sin «na vaa. fav, 
saino, aaitai «Pff® vm ai »rv^fHcar ®}av «|av 
Jat«f<,*j^ *Bic«f a.^ia vta latifmcv an »iawfv ai 
iM»|«ia«lv aa ai'aias^ia vai ?w« 
^ 50-60 aa>ia > aic® aarta® 

^ ^ a^ia-aid aaaa aitcij aaifa® ai 

*iasf aRaJwiwa a«n«J cvr wr « aiaai 


I36wa<, 10® awn 

f®w ai I Ban® awi <aaa mnrtfi’vt anatw» Biw 
aiTvitaa facar ®ivic»r ca «a^ai ®Taiat5® 4iami 
aaa aj^iaai oiv aw swivw fati ift«a 

faacw fas;®, aiaiaaeica ®icv awi BB *®w>aa” 
(Milky way) 1 «ia®1a «iaia laa ‘aalfia’. .'awviawr 
a^ «R) awo «n«, aca( areaw v*^vai, 
caa®icaB mu arai pscai ®ta iwi*fa^ 
BWi ‘wwTCTB aaf®’ (our galaxy) 1 aiwwn 
*Jtaa1 ® aaa cata^a® mm «rf® ^pa®®. aaaj 
aivfd «Ra I <0 calfl®flc®a vrc® *^ai(\ i«vti5 
^ a^a I ana ansntaa «!( tiaiaa aanc® «nw 
10,000 cvitSao caat aaw aitaa' sataan^a^ 

Mtv ^?aiaia I ana a®D cacv ancaaWTava 
^a va vca 2 ancajiaa^« ®ibc*t tv faaw 
iiaiaa aanc^a an^ia « ana®a atwcva tasRast 
vaw^it ai ai^sa acaa ca ansiai, 
“•ittaata cBticvai, 41 $ aiamcaa^ aifaRi ? 4)^ aisiacaa 
fas^t® <3 at® a?t®a ta|5 ®r?a? t??f ai aiatc®, 
taw a®iata anca 1 

»«ij Biaiacaa aitaca aaitaa ca ana^ ajija aiv-asda 
«ica tas;®, anspa t^aica ^Jt^^f^»^ ®na c*t| aian c®i 
■ SID vtav aav aiica^ jicac? Sb® tawcsa aiaanR 1 
®Ta anca taaaaiiacv aiijn 'sia'ls a«i ana 
cvR tsaicaa v«i ai ®iaTa acaia^ t^sr ai 1 |t®scai 
at«»nafl 200 ^t® antwa ^^Icaa ai^icai 100 cvitda 
ca«it aaiic®a Bta c®iwi aia 5 cacB 1 aicaa jaa 5 ’cai 
cvitS ancBiiva^ 1 ®ia'Q -acaa aiawi aanc^a 
aiR *iK'ai aicss-anse ataaiaft 5c»r ®ica3 

fas'® ata « aaa *n«Bi aica 1 (if ^acaa ■aKi'e 
aaffcsa antst® maan Bca aic^ ai 1 v® ai»ts 
?aB 1 4 iaJi a^s ai wri cac®-®i bibs— j-a® cvitd 
ancsavaria na 1 ss« 5 cas at ^aa tv ®iai aw ? 
®iBCw <a^ sBitacaa vie® ansicaa -pitaat 1 
aistov Btac® »«vf5 ^ ^'arvaw s® WR'0 ®a 
’jta^a I 

sBita® awcBi araVa wRsisica aa aisa fKsa 
cvR awa’^ t«ff w I ®j »«aca w®'k®« sbr wav 
iRtatcaa atari «ica jIbb vac® wai ewn ca 
fsaii. Bar aai” 1 ta was tipw 

5 tf!jT 5 i aisa cvR wr^^^ fw w 1 ai« "aw’' vait$ 
viwtav, «i®w twia « 5tB®iB5B ai^ vm- 
fatKwi vw I iuft *Jta^ asiv ntatsf® laas ftsswit® 

® BBitacw ai?f®v "itf ^iKif aaiaaawaraattaf 
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iSiSS] 

^rifins 'Bics TO ^ 
W%|<t nfSB ^ ^ C’VS^ tw« CTfwcsn 

TO»iif« *»'^<f Bn« tiivfln Mm «^«Rt van §«na 
c!^ 1 ■wv i!t9n» t ms w 

acer aff fvi ^ncv ttc^e «ii^ (aaifacw) 
awJ^ BiwTO ?w 'sia aifaca cvh hji e#i ^iia 
miifaar ai nawwifav ta c’an wafli cacai^ 'iicv 
^ «afs *1 sf? »aD5!t ?ca i ww^«ftTO ?rSi« fv| 
▼ai--Bw(« ««CBaic« c*Ka^ t’ff a'^^ica croii 

B'«(a« w aa I WAta ar"n^i «ia jga i 
laa acaw faw ts^^awa S^'^fg, «« aa- 
faviwa ’»«ii I W vca >a^ ’i?aa\c'$ cufa^Sia 

•oa^faranca fafsH a«nf®a eiN^f*^ « si^-aa S^^fa 
«i faca Bialc® a4®^ « a*faifac® « aa ar«n aan acaca 
®i ca as! aa vua? aai aiaai « ai-^iRial %«n ct c®i 
'5f[B fawTCTa “asHi asntaa ai?i eica wwi 
caw I ana»f aw’ fclaa « ei1a*^i fata—aitv 
cw» wca tif ‘W’ “airwj” a^f® aiaaia i 
fawa awfff aw5®ia csi^icaa caiwj ®?!a'e »J?a5 
wjaw I eraaca a4®^, a«^a, 5iif5®i, f*i*nwsri uBSRtar 
awpitf® a^to toi wi^aa faww 'sre't® 

awsraia faca awi«( wu^awaina ®«ii saag aftaaaaicaa 
fe?f® « *|fw«fta sfsrarJiiaRa ca w«n aen aa ®ic® 
Tawcaa 'gfaaa fw—«iiaawTa a^? «w i 

aartacwa fawisrara wai taencaa catefc® ®ir« «nsrai 
cwwfa m{ ®ia ^waia 'sl ■Ttaa’t !iia^‘ aafiSa ®if® 
'j«5^a vai« I wif® *fB ■s^aalc® f^tawa wiifa'^ia 
aia 5 ’cai ca^if# aaa ®iicw i ®’c® awa aefi^®a ®«a 
aifl waasiw! aacaa wi# aife aricera i aiia ®ia 
wcaa wf«ai« a«j®ia auijfa-wiia'a aaai aaiaaaio 
a^caw awia aacaa i 3i®aK aRitaaticsia ala's eftaa- 
aaicica Sna a®i®i aat ai^caa fsan C5®ai « wiiaiaia 
asia wwnafa ca «sf® siwai cawai a?cel asii bc« i i*l 
cwcaa a«i aif^ail awaw-ft'taacw :5[«j«si5f aaisaiaiia 
afaa® aFac® cwaca i ®'a^ at"# aia*?! « aiwsitf^a 
S«a «a< a<i, a»f^i, fw-a, aifa«j Isika «ira faaiR 
ac !5 fe3® ^taaaica areaia »ai ®ia swawlef tsfanr 
iwiaawiat Sac^afft «itf, aic® »^t® «tafps •ttacaacw 
aw tfiw ^la^aaaaa aMi«i?i aa ^wicw arjc® biiwh 
aia i dwa wi4lc®a a*iWaa a^, ir*fa, aw^i^f® a'^T^a 
‘Wicaaiaa afsma'Bai wawsincaa a® wai aw c'lwa 
«iC5 wwiJrwww a«n aw ca,—caaiaawa 
’WB inff acaiw arca« cwia a4, cwr aWa ai cww 


iiiwf§ faff'd awfcffiar TOaiwa TOnm®w <*j^«s?ta aro 
sngaw vwaiS wai aw ai ai aaiicw aaiawica 
faBia wai« aica-ai i m mm « afacfcaa ^raatai 
anaia dwt a 4 , Wa ® BT»^af®» aia'caa fasu 
facwaa « acam aif®a wiaunai afaa'Sa a’J xa? adc® 
awi I ®iaaa tuacaa awi aa aaa^ « 
asfaf® caiv ai cwa eftacaa « wia® ©faaaanaa 
•awfaf?® ^asTIwfwcw i»a? ®Ta faancna aiaicv fasfj® 
ai |55ia® afasTtfr® waia cwr *if«^ ai^ c^T^! a^atiar, 
cwia f»feata ai ai»taf®» *af«a <5^ a^flca*iw® aiaapa 
fawa ^•twCT f *f aiaiat wai ai®! 1 snga « w'wcsa 
Ssfaa a® war^ ®rai aq=» ai^aw ai^^a waw cv ^at 
fa®Tca ®ia ^®i c®i xasiB taai;§ far.® nira x?? 
fft8§ I Bi^a aiw, wiw, 2:a o ^wBia caiscaa ai fwj 
S’lia tac®i faaicaal xa? a^aia « ®faaic ®9 aja 
wif® aa?®a *{i fwf aa fa«Jifla ®i6p!> fawaca^ wac® 
aca I ®Ta cRa« a® vai aiwf®w faaca eftasaaiw 
elajft wfwa ca safawH «if® swa wkc® kh anafaai 
faaia wnw aica cat i^a^af®a aiaicw f^aia wac® 
(na? ®Ti;w ^R®siiw faca cac® 1 aw»a fawR <3 cwwfSw 
tf«flaifa< a^® e?la fawiwa ^ a^^wfafna wwi 
fat's*? awf®a '^wto « aww® ^aa mm asa.—cat 
ac9f aaa *naa aarceao 1 xtarcat c®i aqcaa snafav 
aBia iafa»6i 1 ‘ ca 'sii^ aita a^fsa warn, « 
®i2*§f®!?a Bifsiwi ■!?»(;▼ faasa wac® i ai?ff®af 
»if«a^5cv faMicaa atw ai^ caa® aw xt^w ftfaa- 
aaic^a ’srafaf?® •afscw's c®sia ca taei«i »?c® ’iica 1 
fawicaa <at c®i asf, a»fa ai awa\f®a «® cwia 
x'wfd fB witia aa at c«Ta a*fM feffa WiSffafaw 
waj aa ; xic«i aaa aiaaaaicwa asia ^a awifsa « 
aaa wac®a ay® afsriicaa cs'di 1 ®Tt fa®iRf, fa® awijf 
<3 Si'S tsBifaf Bi^^sncflt «Ji» cawiw. ca cwia a^ac®, 
i!»fca ai ar^atfaa acw ca ®icat >1* ««?a ai cwa <iit 
faaicaa fsBi « w^aia'w caaiw awaa acaia « 
a^ia^f wsc® «[ca I ®} aff ai wai aia ®ca cat aia® 
ai aiaf^fi®ca! *ifa®na'wca ^*5 aiaisiaicaa wwicar 
af«ii ®ita caiaai «Fac® aca 1 5 j®«k xaraio faawt 
a«i«{ ^ aiafaw C6®ai a§c® ^iih ca.ttfai 
<3 araaifaw awi^f®! feaa' 1 oiia ‘'j’rwaf 15':® aigw 
aiqca cfcf cfcw- ca amia a*9, a<ai, 1%. 5Ri!ifa « 
f^®i« acai^f® ®w ^51 wiaa c®i •fa v 4 <6 
cwitl aiaicaw aaasi 1 alifTcsia wm-f ^isia aacaa 
C6<ic®e ai, a"fa ai aw 4 W®a caaa ^cat ai^jcaa fit 



itiii« Nan 


m 

TH wf« cwtr OTIRW HCSrigfBCV ¥81 I 

85«8 S^csraa ^ic^« ai^k^r®! a^wfccafe 

0Wt>'src>19, 8»I!8 SJ®«51W« ©T91C9CT ^*11® 

»ira>nT9»®T9 c5OT<3 «n«cv9 siwi^f^ c^ fea caii't 
awK?n9 «iiv snswifa^r srwiJjf^ cewTm 5C9 OT'»ii 
ftfc^ «}5?f9 ®r«llM5|C9S- I w mD'SIW fvf 

wnus arcs ? 4:*i—'siw^ ■»fK9 ><i8? af« 
vsil <3 •rejsrc®3 «c<i3‘ sj^TpsiN'rcTsI c>(t 
^?^?r «*isjHC>i *13)1 « f*fW 

'SfETS siwi 53 ! sIR}3«> C5«^ ▼» 

ciur sn^icsi ?sf1a pwiiw« wix i 


( 36*8 8«», 168 ^ 

fw WJCWI58I «ig^W b«»u aiw 
‘fiVT® aC8I®S| I >i5B®1C9 wit® ft® fat® SW CTt 
will awiCTHr c5<^j c®i «i?i «ibi f®f 

88 I wl 8<m8 »lT«snC89 ^9kc^» ®®1 I 

Iflfift®! 8f8f8® CB;«8T9 ®®1 85 I ®C®| fsiKSJI 

a»5[flftJlW9 ll'5lt?j® a58<Sl t '8115 J^SfC® 9®I ®91, 
'SWSlfC® 8T5I5I ®51. f8IHC® C’®:® OT-eSl, ^ 

®9i, "snaas^ws 'aiaa 5««5i «ii5? wfa® -nfflW'W 
f85S*l ®W89RI to «t58SIlt8a *18 f8l4a 
faaiMS 5Rll| 8e9, C«nl't5K«if fes® C®18 5sil9 8® 51 
518^8?®® •fWlfea 5151 85 I 


w»w sm 

8 f*rff®® ^Wft'SlW ®*I9T5-®5(C®5 ®t5l 

^ '45^W^* 


f5«lC85 Wit® f8W5 ■mi f?PlPl 

S5snf«®-®i8if5«ic85 (Socio-linguistics) wrfa^w 
OJCWIfS 8113.18® Vicei 8SC8f« snmlertf <l8'fl8®15 
al5cal®c® ®i5ic® a<M®*i ®5i9 l8®16 w 'swif^eiRV 
C85 ^Wal^'g'® l55T 81, ®I5 asw C5K® C8*«C5 

(Meillet), MF5I8 (Boas). 8ilaa (Sapir), CTi>aT5 
(Saussure), ®f«{ (Firth) aS8 ©wdaai^ilws a58ia i 

1818158 ®TCffI ®Wll5®lt85 ifl| aWllfi t5C»l5 f5®la® 

vfl5t 88isl5B5T8 (Sociology), 8R5f555i8 (Anthro¬ 
pology), a®'i®l5ai8 (Semiotics) a^l® ail® 
t58nu^»l5 8C8 8Wll«® ®Wll<aiC85 8l8l WHI^O fliff® I 
<6151 '5®!$ 818 llflr® 8®J 1 'fl®! 8Unl«®’ 5118- 
515815 ®«a>15 'fl®lS ®151t8lttl® snf5OT5 acai^jftS 

l 55 l® 5 i 5 (interaction) «fl®16 5ii58 5®! «t5i i 

55515*1 «i5il5aic85 ®c®ai m CWE® laaRW® 
'3K5 «i(cerj58i ®ai i l5a5®i» 5«c® wc»i a5C5 
®i5ia S’lra (data) 8(8? ®5i i ,®i5^5 ®i 
l55I5-l50H5n ®» l5Ca5 C®IC8I ®151 ®5I 8ISlla® 
«18l 85C5i 8181 fa ®51 ^351^8 ®ai I ®I515 

^8 « «5afB8a ai9«»lf5® wn4 l8*fc55 5151 CWIS 
515151k® ltt5rC!8 968l| »3S *1** *^15 ai®lSsnO 88055, 


ui®16sini f8f8^ ®5>5ia 8i8ifa af®5i5 ®nl5®i5 « 
5«f8tO ®15ll5ai8)5 ®8 ®5 R®1 I 885® ^CB51, ®I5I- 
l5aiCJl5 fa«5 *11,5 C815I5 5Sll®9 Sit® '515ll5aiC85 
Staai 551, ®i5i5 CJi|5®8 <a®lft 5n®58 ?58) 

51 '515T5 f5ta5 ®5 51 5I55if5 3®!^ ®5C5 I ®’5 siR[t5« 
'B15115515 ®®®^l5r 8^B8l8 51 51581 (language 

universals) ei8? wc5 i t5t*i5 ®i5i5 5ii®s8 

8^WJfl8 5158l^ln5 C58 *ll5*’'lil 8159 1 55‘9 ®1 c58 

sn85'51519 8'^»8‘l8 i5laC«di5 85® l5Ca5 '©1515 l8555j[l515 
C518^a 3i*5’6 ®t5 C«Tt81 I 

©151 'a®l§ 855^ (homogeneous) 55 1 
©1519 8si8©®i (homogeneity) C5si8 5185. 'Bi858©aK- 
(heterogeneity) c®al8 8«i 1 ©I5i5 <51888^ (helei 0 - 
geneous) 5®i5f6 '!^55i8 ®5i5 .®c®tai 8i»ik^ 
®I5ll5ait8a *l5t®a 1 ©1515 «lll '5I8S18^®1, 8ll5I« 

atuf, 8snt®5 85t©»r « a5©i 51 alat5at©t«r ©15K 
f’it©t55 sit5i a®ila© I '8115 5na® ®ts{ ©I5n8«t5i‘si 
*il5t5OT« (language contact situation) ®i55i- 
8^ •llial®® nil 2 I 51 ®t®ll5® ©wrei’^si 5f'l 
C®1C81 ®15CT »f9**5C55 8llHt5i '*515, ©©JBf C5 ©151' 
9Kt5m ♦fl5t5t»I5 W, ©15 SFC8T jl 51 ®C®ll5’i- 


• 5<fi ®W® ®t*i®T®1 



19831 iwifwnw mtt 81^ 


®iir« snsnavw wwi nwcra’i® t*F«ii m \ 

'3[*«ca CJiOT 

«Tfl(ta«tpi«i? !fli?iJ« fsicw m » 

^>?Rr on*8fw 

vwwl «iTCv I ^1 m c®, di'fifw 
*«-n9 ®^fsiT (horizontal) i 

f*F^ ai^ffcarjjuiBfsj^anaww CT«[fBr 

na"*™ Shi (vertical) 3 }*«ipI5 Wv® i *i!nc^a 
faf®H *t9c*« Bai?BWs 'e^fa ta^ c<ntf«wi ai sjTOfefV 
®^®ian^faia (social dialects) » few aa*?, 
a«f, ^fe, 'w^l'sw wiitxn, T«to ^®ife asm si^nre 
« tat'SH awicaa cwi^r acstw, tawa hiss'® 'swa T«| 
^•fcwQ crw I ' 3 ^ ®iS Jis, life ®ia sisnw- 

5?1iw JiRiawwa vfisf^ H-ta i hipu m wisf) 

II wl, ifiwi 111! H sjij n CT wicai cscei II 

CTca f<»sii If. laafe niao ¥® fe» fifei? 

^iRCiq ®TB Hi^® ®iiia II ia«i« f®R I ®wa 
a| ^aSifsaiM fisia-fiEHi*! wat® c«tc8i sirafe’? 
aafesiji>i ®ii >isii® wlipi iilwa ^wi—sniifei^ 
'ilacii—iiwwana suia jww iwsife »ilci'^*i ^ai 
auaiw^ I ®iiia ij*<i:®wa jicw wraifew ^Pia >i«ini 
I'd «iiia iimi wai^ WTsnfeH ®iii- 

fisiRa ifw ( 

®iii9 hi'bTh’? 'STiMii^iai'ia'Iwa ®i5ii®* 

ItS IlCI- 1 CMifl'STIl II ?«S|1?<irW 

“ifea ^£iia 'wiCKi new iw^ia'^Rftcia 

>iC54R®i I (Awfe naifew cnll (social group) 
>ii53ni5ici fRwt'fa cnfeiT®!! iefi« awa w^i ciwjia 
5incwf®w ®iii (code language) ^®fe wca i 
®iii * 33 ^ esnita iifewa wk§ cikhih 

new as[si>sm 'Q i u'^w e?^ir®a 
'Sin i^pii J!sc»® ®iiia iwi >ai'f$ I va| ®iiia lAwi^ 
Sewn sja ^Wia's'srci wnceia 'sri ii?“!cw fesi® 
wai e WWW <Awf§ ®iiia 'afecaw few lai i <sii*ii 
I5ii lawia Cl, II i?cw® ®iiia Sciw cn^!fia®ia 
fei«5e cw€aia f e« lai ii-o wi'$ iica i cisr 'wi$i- 
wlilwa mw® ®iiia Sc’w wst aiH®s fewwa 
ClllW® I^IPjfe ( 

<a«R aw Sk® nta, «iiaiiHiic®a CTiti®Tii 

aww laa ifew sfaa fefi eci twn i aianpi cnasife®! 
m »iiS ®iiia 'iiwfe ani 2;iMi ^esns niawwwraa 
«iiia w®i cwipii afesa fna T ani® ®iiitiaii!il 
«t*faiiH«tc®B nil aiew nwisiinw iKwa 


®feaiwsifew« enanewa anim *iiii!rafea wicwa 
ScHi ntawi (AH Sipra ®Wia fehs® •*! 'Sina ®n 
misT^pra itw « fe«(iic*ia c^i wtawi i 

cm na ci, asfe® ®iii nia '3mai|»ii:®a mi— 

(A 2taa m iiiwa csi|c®i asti® inwHina 
^laalc®! '8iiBiwic®a nfea f?^wwa ^reia i 

ana *A^ Sfi«;®a^ ^rifeR cimcncia *niw sE»r tcfe 
fiial® mi 1 “if®®! « t^wnwa mie m iwi 
*ic® I (Aai •KwSiia, csra, csiaisietPil t®nf| ca*(ta 
niand la i aysiw iSm inwiima ife <Aai i 
fewera efliiiiawa araiwci^ oncia fewi ia:n$ mia 
iriaia i ci^ ncef naaneTOsa ‘mia icw *d®ai n - 
fewfipra mia ngii nw i 

n-iauwi® <3 ®ia mi iici wnfd aim 

ici aT«ti atsi^ Cl, aniiwa nwa^ iawR 

"wfec^ii nsi 1 vA^ ^icaa iifenai cncii aneiwi 
caila ARwfe^f la i <Aai nnTwal ceriw i iimipra 
c!g*ilfe®« lAiccRi viw «Aai 1 anaiwicaa mi tAw- 
feew aslei® mt cicw cisr miiii la caifi aiiiia 
aRiiicw cil? mia '5iw« la i asfe® iiiwa afe 
Ii5.iii5a*i Cl «rt®-iisnfew cntla (anti-society) swi 
cm na, ®ia micw ‘aiaaiii h fiial® mi iw 
cic® *fita 1 

ir»faiwwc®a 'siiia Sub ita? fitii ssiwi 5 ot« 
sa| mia ancffiiaii «iiiei?i cm mifew S^tmi 
new nan wac® wnn wca, c®ife ®iiia fif®H critu 
'^♦la iCT lAa 1"!^ liCHicia smici iiicwa safiJini 
wca <3ca i 

cwmwi®! ®ii *ff«5siicwa «i’faiEfic®a mi fenli 
fea«i 5 » iKWi mi I ®is sfeaiw ifecwa ncansn 
cicw WRi ITS d.iraeicsw e Hiaiwa awi?i:n;f 
fsHfc*!! ®ia®a]icS I “'Ai^c’iwRicntsii mia csicwwa 
fewi cimi^fe nsiiiwa cHicwai eiw n i fisw 
'swaiici^ta mi feH®a w«aia iwm aca« t” 
®i5C«! vAw^ cwi5iwi®ia II wra ^ifeiicw |[Hc®w e 
iHtm ig iti:n:«a nfea acaw, ii ‘Awnaia i^w®" 
wear nmewa wiew ciiiiw la i 

®i*(aiiein:®a mia liinkwia nfei®, e 
■wfi® ficwii waw cm «na n’laii »»c®a ®iiia 
nnalf®! feen cni awf® csS i Jife fitii 
Spm mpia «ri iiiw® wki’a (structure 
minima) m i nw5 A lapia mi^fea ^lai 
wan swa uKia iikiw «KiTm®ia (structural 



BS6 '%n « 

inadequacy) ^ ircR 7 r<(car m i tucpn 

sit!? ST«ic» I 

«TO '«*Rini8wira CTi-mc^nwn aw*! fctac^ 

aRi5® 5iw« iflvaiB awia »«• ci*niflf«wn:®ii 

ac®K»8^ a*! s)^«wjt cnw i ^fsf«R e‘)ac*i ®ipra 
Bwi aw?R:9?r aaa ©lai c«k^ Jiwswa aj «pn 

cnpn «ia?a i (ni^n Ji?carcwr 

faB«» ?n 5RCV® £«itv «Ri fmm ®?w«i (code 
switching) swcf aijieii enter nrfaia«nc®?r 
nia >ncf casR arani awiaR. cwfst acarasr 
wwi camnsw (linguistic 

competence) alnw »itsn[ r «in«wanwj cwi- 
iit^ranra cws 'siaifwiRn® atainc^lner aa a^- 
fniTwa (semiotics) caearac ataw i 
a®’l^f«anwa *f&^nia eiailawR ««ii amam^nraa 
anaifaaaar oicerisar i3i aacia «b:*Wi aiw i 
fPWfCT j-sni aen aia i 


t i6m 10a «K«m 

^laifawcaprj(«f!iia a^v f a w w a, nrlafii i 

a5ilnf«si(CT niicBiifs® faacaa aftarof awr anai >*♦!$ 
wR»t aiD I miasi itrfa ca, ar^a ann ataw 

ai acsr ©ratahraa vara wn sraaroi 

»«v e otaa'ta »®1ar ^a i afae a®V fcaca «!?» 

I i«nsr <55518 <5iain® a^'twei^a 
<8i!c»npri aer <5iaTTa«ipia taaaafi f<aij lornafirtv 
aatalaaBwa ai35(5 aw, <«wK swatitilli jpiff® ai 
aftasa^n B9it, «n£®a awmw aiaala ftfsi® ai 
I ®wa aia«5® a^larqtwa 8f® ®ra*rt e»^ 
Biaitnifla ^nsilBa a®\w sai wi5at«ra awi 

fa^s I CJil wff®w a®lB<3fwa wicwiw 

fasian wacw ®iani® aslf^a aiwn *j^i 
♦nasH t* 

♦ »fl tPitaf®* '5f«a>Jia 5fRcafa “'siaaw Bnt®a 
<61511’' a^nilst Senataini i 


efrwi ai jwa^ifsia Jitsf aitaa citena 5 t«i 5 ai sisis&i 


gw aw:w wa e fawra, qa, g[wi^. 1981, wfaiia 
cwai a*Twa aa cwac^a anc« ^ ac» <5iia« ajfaa 
aw wtaa, aifani'eita can fslinse wica i aia 
515® aaU caara Jica cfew, ®i 5 cwi—apifar e ftiw «iiat 
tiiwa afian e al®afia i aticwisara nsa »ca acats < 
aacsf aiaian ®rca ana« fag awi atawa i aiai 
anata Jicaika w ata )a i as®: la^alfic® w^taa 
cwlgacwa <sii ca^ i wini-taawTa jwc® gwcs wtaca<^ 
aaaa ataaialwa fa«i-»caa fwaca awai vca spra aa^ 
fates e6i6;;»iae nani’is 5 a 1 lafn <flw aaa anfaa 
fa ac6, Srcwa faaia sap^ «ncw 1 aracnta fa®i® 
fainic®^ ««5 ®i.aaia ^laa vfw <s?icai awiaa 
aqtaa ^ wgwitaa <Bicaai fsaariw aca sew wiwm i 
^ waawH aaiaitaa aifaa fsfartaifaenaltaa 1 |Ba»^a 
aa^tr m a^^Oa^lww era ona tef^j wca wf faai cwai 
fcwi i 

^ ^afe (Dandruff): arff^iga fafaenca aia 
w^ wtaa s?|:a«^ tafw Naftna Snaef i wc® 


WES caiaia ‘snanta Sa*fs 5<i' sea >i!?i awa at<?ta 
wc® I »iaa aaa aiai fif®t« a'^ > caw wica. tfiaa 
fw wTcai witai 5, aiCBa nts s'^t® 'ii^ewe fasiawi® 
wta sjicar I (fla fat? g«( gewa mca ^(^itwi wisaa 
^ araia gewa aieifaw sini nt® aia 1 aiifi- 
aifi? ftw aiafaw eica ca'a f Bf gw ^c® aic^-rtawa 
¥ca ‘facataw efw'Gara cwkb i >fla ma'i fata aiai aans 
acea fcaw t ^Siwla ®t^ic6iwf«»^ Pucelleni 
acwcaa, 

cam aia ca wifw wiiafawia cannfwa cifaaisifiaa 
5gwaia anitcwi wuwwa « wnwcae^acaa atai 
aiawj cant 1 iia H«ca «if®w® £afn< 6 i, ewai^ fan 
nw lejicaa caisjfii w^nifw aiat ®i fata fasa ncaani 
fcacf I f<»<s cam aia ‘wwaii; at 'wif®w® ^afn'^i’ 
cwpKs^ nian ffPKa edew ai 1 aa'a naw 
WBiarsia fasica awi aia niajrerw e wtaiWiBU 
aaiwta »*ct <fllt caawa wnfii wa®w *i"n<# aww < 


• Haif.wrtf twiaanna nne a .<iial?<wn5i tn, im, arfan'mi ca^ cm afnatehw 
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iftwiflw m ^ <8rT* w, migi ^tn® '•iw?^f«i 
(persoo£i.l hygiene) 'b^ cH^ium jkbw 
^ WHS cJiiJ vTsc«»^ ^iiT<r 5i«nrtie tsKW wmmi 
C^*{t<non 9K6<2R m f<l9B C9fft ’V^TB I 

tdmKi f«>fw 

snu. Nfon fwiT*fpHi 2®!* . <lisR fv 

csif»vjm ^»ifv 

jraisra 2 r»Tt«f® \ vw*i f^JiiCT '*’y^ ^sn jjjf's 

w, .«▼ iiiw *(<cwv 9««i »flv <*w «Rf:j?a 
^JiTv^sfw wi vcaws^, Jiwac*! c*idrc9^ siifii jjcbj 
««fjion tel® 9*? I 9JinRt5i >nsifav«ipi iii^g 
’•(?®W OT'fl fSVW I 

»iT«n?i«iB* 'pifvce 'snwpt’ jjen«» i ‘sn^' ®c«f snw 
5»i ^ *jfT £®w «iOT tjca wesi w ana::® vmgj 
ft’j'Jt I «nc«i| ^811 5 nRW «flej atei i 

jnf^i ?cei, ^-nisiR »i ‘'jsjh i sir^ira ic^ta c^fw^far 
^i<iR ^'flisiTR’^ce c'fi’iRi envic?! 8i jiim 9 eitcna en^ici 
StSi 31PKB «iK«ir ensisi I’lfv 5 W« t^a® 5 ca 
I Bia Jicsf ar? gsr^icj^i ai a^« 
uic^ c«i ®iisf9i ?wi«f$ ?H5 501 bc^i i 

?siJH'4ra, ®isiai ®i>nwa 
Jiwfds oteifi} Ji-ntai JJ'^ef WCV 

'j«ii3ii!? ateifScB taa ®ibic®I c®cb 

'Sllfs? I 

faf«H SBia c^Mfw te®a c^ia 
aiffgffl *fla §sws|, iia? wtx ai^caa frcv saisi,— 
jpato ^if®*ft5r « afga'Jii*i)5T i atec^a 

(epidermis) sflcsa carrasr sea (stratemmal- 
phighii laa^ stratum gerrainatum) cafia^fcr 
Bjaiw, fa-ite ^a iiat »(<iiaffC5i ai^caa sstc® bsic® 
^atafa® 51 :® eicaf 1 «asi aifea faev cn^iaia bj^i 
5 '“^ ^ 5 », P®sR CBiatitei «n?sf®a »fTaa'fi;i 5c® 
aicv Bat ®ia] *fa"aa aca « ate®a am aa • 
ca^ axia Bcaa ^kae fag i»a aiaiafaa a?aa^ ac® 
air.a I cariaif® araeTa wsfta e caitaa acai 
aaif?® •ta'hiacJia (lymph) cai«jw caev WegR « af®® 
at® «ncv I a'tar alca cvaifSca ^ai®a Bat eiawca ^® 
cvaifda s«f feaca aiiawfa ate "sKinKa af®t 5 ?a ®5 ^ 
am 5tca ® 3 r «ikv i aa^tl c«fh vfac«i 
aiascaa b^ ^afa^ <si;»j ®i 5 *n g*f ?« aca cawia aiwica 
aa. wsi5 tafar jcaca aw aai aa 1 
?«R®* aataa ( 1 ) (dry dandruff) Bat 
i«*nf ( greasy dandruff) 1 pawfldw anaw 


facaifiB (seborrhoeic) at wnaa (pityriasis sim- 
plex) tatar aan am attar 1 

isartf ’^afBc® wtaa®* aiiaR at ■t-*^ tea aiai 
•fteta affta m B® 'jfBiaj cnw ^aavm at®t ac.ff 
«aa caria fs? caai aiaai 1 «5[i 'pttar ^cb BfaBta 

B?na acaa ««ts ait:aa aiij^a >iiai te at xpa Bt 6 »t 
prai aia 1 ®ca Ssa wcii Bcaatte ’la wata 
Bc*arca fia 'siot am 5a 1 
a^fBi ca^j ( aetiology of dandruff) 

Jiwaa taiara Biaa aaw®* fast aBia— 

B) ataa fBtai Pf^aaa apti catia Brtate arsw 
a) f^ai^affi® (microbial) Bat 
at) ^ss®;^ 

b| faata «i« BatBa faatsif «r^. «t^. qaai 
(I. L Lubowe) Bret^faa e aifaiB BHa^feitB 
caaf'fs Bca fa^s Bcacaa 1 oiramfsa Bwa—- 

1 ) ^fCTKSRt Biasnwta cwmcawi 

2) faatala e 'jte a^st®! (impared 
metabolic & nutritional function) 

3) aiaiafS® (dietory factor) 
aif?tB Bwa- 

1 ) acaa ^Ba apiwte *tfaa^ 

2 ) aiiBfSragi e a^fsa ®?‘»ta®ra 'sitfaBi 

3) '^aa ai tpt'aal acaia 'B’tfafa® aiastiasite 
af®fff?i e aai^BaB eiaan 

•a® ^afBs Bia*i aatfl®: 
bcb Bias aitea c®tw atg 1 

sn«iT?i fCB B®as ‘^rs»i aac*ra aiiarfSfaai Bat *t{?ni 
aawa Ba 5nRfa wai c^tmi Bat astaBstca jwa 
c^i^a ’tf‘8® ai Btea n^i faaia (sebum)-Ba s:a awi 
ca« «ticB e fates awfm’a bh i fst^iwa Ba*t 
caaf Bcaa atnasie ^a cat® aia Bat ft^jde 
cat® are I aBstcB ^laasica <n«\ B?n ai cattstaf*?^ 
OfiCfaiaia‘ecHB (pityrosporura ovale) aisiB N 
ca aan aiianif cafii ^faHs® sica aan bsi 1 aj 
1874 ‘aimicaa ’S.afBg sicai b 5 
^^B, sifasia Bcaa • am j « swaia b 
flicaa*li Bcaa ^at sja ®at ata? Bcaa 1 aaa*fB?c8r 
B$i« sPffa® ?a ca b| ^at^^fs a:®a iisifaB ^aaw 
aaHBnft Sarfia^farcB spd bsc® aitBi a^ c?tb 
<tta? tecs ^ffafa^sica ataati sa*a:a :i"a4 Bst niaai 
aic"ii lafB a"n?|i aiaiaa sica sue Bwaffd ®ricaBa 
BW fite I 



S3$ 




1) *3* Jiwniw ftvi 

CWfWKMS W t CBKII 'iqjnsrc^W 

%9 £VT!? w?fl« Jipnsi, 

«cvR «f9CJ^a -ri'T[. 5 CSJ cu^ c«nwiRra ceir^nj^, c«Tt« 
*n«u «it5^ciii «n isfviCT 'ff'wi5¥ I !R-wni^v 
^1 ^insippTMsv «nr»i; f«rw wi swi 
?cva«iiS4t f^aiv f*wiCJfrR CTW-ia ^i?j aj«m 

f?C»IC< JlCSf j|3f <5ffq5i9?fl?pr c?tni 

5%*M I 

2 ) 5iwRr«i 3[»it»5a« cwja fsi^ hstiwi i 

wra*i a\ mn ffcs m\ •i^wis atm jiw 

jjw ®inBicvi?9Tif c»n»iR f*roB 

5,1 ST'in e snw ;npii cwjr ^s?iw 

tsjT-WE S!TO 55 I 

3) 5njRi«i 5>i?v «n6 (r«i ^c?w?i J?tc5 

c^«n *rni J si8**if«?r awn teK^ >«is 50^1151 

sisniCTi iia I an’jra fa*i =sw?i 

^9CT? ac»l*f VSl W’ll I CT? VWI 
culicsi? iivdl few *fCl (RQIIl «C« 
arra 1 cnh^ sjsinfcsi a?fj <3 flp5«j- 

aifjjvit 8 fRi ^ 5 ?^ afwc«i3 

iflcij m \ whwj aiss 
afes5«i5 at«n>j stpj Wi ®'t=^i35ji*rv 
BCW = 1 I^?CT 5 »lfel WC’f 

51W' am I 

^(tfRfivu! Mil?'si’f si«iwff ▼!« 

3K( ?C 1 ! 1 , iJSlJl C »?!1 JIJ 5 ( aCW 11 ^W?TC5 

aw®* ^i 6 -»Ta f^CTf wi a«lfa3 fifK’F 

-flV^ra ^P[5KS?l wi t^W a?IW33 SffB 
c«» 51 «jw *iwr =aKw5 5 >j^aa af®a^iH?r 
fsfetws awa fjiSiraiPRj fawmw?rl ^*r?i «»ft 1 
wror f^f«a a5c*ia ai 5 :j5[ 

anw I <« aJicsf 55Tfl ai«a sjsn aoBWJ? 1 acaisw 
fwi acsiicsm ajfaffli ai^riwtv siw ii^fat ?ini5i* m\ 
Sfss sifl I mn «»i fJicsTFJWTsifi awi^i >iiijra*i®* 'at?ca 
sai t?5® i vsTC® 5C91 caf^isrsrra fsfvwvi 

aii*p«fji3 i-n ’iJicw mi m] c^c® »nw « 

?«r 5Bf»?nav oiw 4iarfd aif® Sawn \ 
(ii?gj q(«j?Rr<3 5^5 *> f*Fas*i • 

afllcflfl aiwaSi «f:sifi c^»ftf»riT w tgjiNsFWfl acsra 
a?13 lISifiT fMl ^!![® I 43 cacv 
Mirfisn 31 !p^cai-3i|>?Rsf®i:5 maaf £3«fwi atSa 
3Ri^a 8ff69f«t« ajW m 3ICV I 4^a 


[ 36w 3^ lOi .aw 

131^13|f33 ^^laai^ atvfna .83 t'<i« i m 1191 
3I35HI wwa *w3®1-’wr {after effect) m faw 
nm I awai !»f fe43 ^339 arew 3111 <333 35 
<35^31 fifei iwa iiivJi ®m Bftaigaia’F 1 43*313 
aC3TW C3l»t C3CV 5f33 3'Sr3llWt 1EV3 «WWC3 45 f«il 
3®313 3ICV I 9inSKWi3;(3Sl Bltffea 3it3f3 833 43»d| 
«J*f 3T?! aC3l3 I C3C??! 4’Pdl C513, 45 

f*^3PICB5 ®Rl fsfv^acai f3t^f33f|| 4V3IB f3^aC3F3J « 
filial 3PW11 

iw^nw;^ vai 

'§i3r an 3Bn:« 3!3ra onta gcas ®3aw3 « 
5}f«5 f33C3 5-5l3f$ ®31 ®i»3 W 35313 I C3a3W5 

(bair shaft) C3 ata ic^ 3t3J caifa® 3iC3 c3^ 
(hair root) T3C5 f33J3H C35i5 jpfa^sj e 
cafaaiB asraw c^r fawm 43t caitas 3W! 
cait$3 amas ^pcnt C3ca5 « *iW 55 i ga 
43? Jifeosj ®a53>'t5 Sail 5cae 4 bi gr.555 caii?i5 
caaaa (hair hulb) f3C5 a5’?R3i?!) 53'la cataais 
aci «aca?$ 1 c 55T5 ^ffaaa cai^ fe 35W5 ga 
®3ai5 5C3 cafaara 'aas^ t3S5 aw 1 

315 C 35 31315 £3ifii5t6 aesi si-a £5515 afaaw? 
3£31 33335 43 ^ 311 3313 ®1C3 

3ai5 (anagen phase) 31C5 f hi i spfsiJ^feis^leia 
ai3f53f t3sn33ai5 (talogen catagcn phase) 
acFg 4a a® 3® pt Uwf C3ca$ S'^fsi® 5 cb 3f!:5 
315 I 3TC35 31315 gtas 3W1 *5W fijcas ®Iia>33 
3c 6 fa ®ic33 £5515 afwaa^fe 3afe»£a3 m\k 
311315 fasnairai aiffiw tw 'scfe 43? 

caia5 8^33 35« t £aF f3f3^ gW^ 

“S^awaafst®!—a®a—<in5wii»3” 4^ si aw f®a 
315 3C5 3J)a 31l3r i 45 33£53 3t31 5C»a1W5 

£3scn ^aaafei 3ar5 aiif^ ai5 aadit, faanswaw *5if5« 
3*5 £115 f®a 311? C3C1 313 f®C3¥ a^?S ?C® aiC5 I 
6lC3r 3II9W 313'5 'ORIlfil f3a«f® I 4? 5195 

3CW15 f3H133ai5 WlfSl^W 315C® 31C3r G ^»aa1« 
3ai9 'Slfsi^ra ^uca 31C5r 43? 43335 3Ft3«51i6 
a^'f fafsw ?t5 ac5 i laaii £3$ f3*jc® ?5 $iC35 
fisnpsf 3cai38 < 

gcfffi S3aw3 fasiavRif £?5i5 3Ff®i3C35 syBaa*!®! 
3315 f3BW313 3111 fl?3l f3H133ai5 !3fW®I llf*5 
^ ^3515 ®IC1 ^waafe law f»R5 OJI315 «31 lisf 

3W«f 31131 3*153 (factor) 3**H?(S 3| 3£33W IW 





Mi 

y9T 


49m4 Wit ^ 


m ^n«Mg »«i> *t a<if<i‘a » » itft >H i Kii? » tfi3 <^e»f^ 
<> i i»^ »i <i i wMi3 PiiwwH i»r <i» f fa ii stw#pi » iW Nnd|g^i i 
sn^ fi?i «Fii c)9R ar^ mm 

mP m wm ^ w n-na *piMa4 

Mai aigtn n$m mimtirnmf^n^s^mAtQn) 

^ (fi) ^ gqt »i >M t aF l(yawy >awiH Wr i w t tf B ^ 

«sn^ p»ii fwi wcsffl 1 

jow a^*nw5i «wfm 

9B!»B5fc*^*?cvrt^?nrif FBwof ajoferwi 

mim, i?jft<^tywr^»w^g<nf y »wn tt 

^ Ef9tEp(eniK>aB9«ai 


apfipf I S’j'iiw Wp: 5wP ^•^f« i&nt ^^eB SB; 

I paiP^ » wd i P^ t ^<w >i!TCa (wi^Wa O0»giw wwyt m’9:t 

d*pe^1^doa»iiWra^ 
sltmQii(a0ioiRii>ndcaifd^ oystiito' 

mi wi^siSW^f'lpiT cysiWHpf 

14%‘5£«lba' !?9-6%''N^!i*fK^?«* wte! 
FWflensd'if^^^wfQ 

i?Nr0«r ^ W5«»n«p 

ismhi0i)lni*kfiicir|aR<r^n9« W 

fW| 4'R25%tffle3«Cf|im RIBPW V,3»*8«fW'»«|^t«W' 

J WBBi gw i ^iSq jpystinfflMif (jpTw f»iwiJ^*i!W 

®ahj>stl4ir»0^i«aiw»p {psW>3iw»ff;»<r>T^W9qSB?«i 

9^ I Tifaig nm^ 

diC^»(i^anil99 ixifxnm <q«ifiiQ«!iiefmii« 

7«! .‘^9eiio4|iip|;nHlic9i4i^i TO i lbti*to nflteT$l3i* 

>lM w i f t ia > | »CT 5tiW»1W ^i^•lla*•^iP^^^5lW^>rr^■rn^ 
4^fnn#D<iIc aMNtsBi» (IqnH iiii«Mr9a>iil^i«Rp 

w^wfaa^ft fc tirtiOTq ^ ife^ 

^ <mf'^ tkm wfct^avfa i $acir'«i''pKf 
^ <iiwi 

4iWf|in4Wr^in«5 ^ 


2 


«F#«a6DfW^ifliii5^ 4^*'inN(fi«iwr<?U^ 

eMif stof 

mm wnfM ^ mmmit 

aiiawlf 

WRinPansi wwf flfws mm aw wn 

anfl* 

iaa*i l as MWga iP:gpy^nttric »s3«!*wa 

cflw^e^etfgm 

dw4«iJ5i®»n«“P 'S»W5W#'8Jtf^ 
s^a» firfr«8 

C5!C?I «cv. 

i^WasFjrl^ 

T«tp® ♦ntir i aT«i1dW»'^istft'i»f<%f'«Wi3SRr 

wca ^ ^ I £«i*’«'f»wlPffl 

on<w5THv{ft»f%wi’ 

TjrH^ '5K^^ >fl?i iRaisw »is«i I ' >*w i»!j* 

BH.tfjP F-Ttlt IW»:35 IWW frf ^?{l<t3^^ (»« 

$pp (male pattern baldnBBB)Hi »iS 
j^irw«nfPP«W^33prPWiW®'#^#F 
cjili#r s*# swwS-' <[iW(l^#3iNt*^ 

Bfsfwa Slew sifs^4«ipr sm^i i^ 
cK)ip ipM8v(iW8»'*iifaH!r^ 
ilff»3iW*i^^aH» i*>2Wa!%aWp4f«i «lfRfl**35ai 
sWfp'SsPP *Wf*WiWiFW^«PfSB®%«if I 

t5iCTif?r¥‘ «pif>»rwa?j(p>^ \ 

lisia 

H'W W R»&3f6Tfc 
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Type dopecia) I star 4iv fewn»i 

awi ^c», wore am ®:ir *(TeBi aw i 

awicS* 3 ^ *nnf pr -^raai«« 3 sn ^r® awa «tar 
ffc» 5>fra «nc^i «ii5« gc^a sitaica^ «»w:*ict l<5nfl *M’ 
wwraa or* is a?5«j acs i *iss<i! bcs c^»t *rw arw« 
taia <iiar 3 ^s fss^d ora ^ fssw niw wn i 
»|wis«ra» «iirsr w» ^frp a<>is ^*ri « »ra^ ofw 
*rw <aAK ts»r as*ra sciit>^ tas am *rw i 
4S acs eic^ra f^ais acfi «ic*ran?® "nfaw 'ss^ aiais 
JrafsjvcTCT c*wi^s wffsa aicv^.r * 

caal tasc*)s siwi ai fats iivw *^sans vcs aarr 
ca wjTwrc^Nii iiifaaidrs f*i«as ansa « af®*w 
asa acsi'Q «iiat (gpj^orrhoea) if man- 

:*rfasW wa fs«i as ai^ ‘aTa'CB(e M-anjf^s 6rv 
(male pattern baldness)-i!S arsa si 

ate»ii3ifl 8>Btg «i«a ssCTB aisfs^ics ssi ^(s «cs catjwsr 
«wfrs <if?r^R (androgen)-:ar asro awl wsi fs i 
cala®i 6ic«fs cfi’B t®s» «ics asia c^pcar — 

▼) cals aispa'f?^ ac4 ws a«TS 
a) afaa^«, aiaai 
II) feaces fas tim 

5 C^rs « filers a-a^ fscs fsfs aiaaai scarti i 
a"a:as j. b. Hamilton acarcas "male hormone 
stimulation is prerequisite and incitant in 
common baldness”! f®la cafacscaa,'s^aal® 
(heridity) awcacs:s[t4R f«mcas ‘<fi^ei tsfa< 
awis' «*w eisr Waal a i cacscas caarm ‘sflft awr 
waifs® caai caewe ^gacas casn aicifsw 

awht u art css asisl asfii as i 4is «nsQ alcswa- 

caa sawaa i 

w) asMlas WTfi wsi 5caw uwa sifi.as 
dll' as ai I 

ai di* acs 11 awf '«i!i WWTS caisn vai aan:a 
wjpi siff .as cwco caai taca ditws saw tw acs 

CTW'l 

a) fsfcH 3^1 SI SRI cwR wTsca swafw snca 
cstwirai aifsCTCf uhsr 54 «s i[sac» a^piwa 
wes efsr aoci ®!cas »iwi dr«- as fs i d'sis ®Eas 
caja artess wsawi afs^^ sisis mm ^jtaeSfR 
wesKss ^ weaesm^ diw wai caa i 
f) ssj’rfis csiw wsi aesw'as 12 sRcw 
dte^itdsa l»c»^as ^sfa® ’»cs caai esaa 4 srss 
diw afI asw i si^ eis wa 'asa ♦ifssi^ss wf 


tai 

'iscw* swat *s!brsTw •BPCTS w 
ands^as •itssiCB *33«a5 dipas fw* fisi an 
•) swalws sn-aics ditas cwta a ^eis «pmi| 
*ifs«ffw®as« 

5) Male type baldness-ais wwsfi wcswsr 
sfawT« «T*f f*«i aBi>»aiisi stdi a^f« mica 
Ijpisie idfiais saa ws» cast catf i . 

gwi ^wwa «fw^^drilf 

A. Rook stwMa wf^?ss f*'$^dalf ?wr« 
wncaifea o'as w*i grws Sls^ias e Isfis wes i 
assess ss'c® cata ifwwTssr at^R (growth 
hormone) g'wscranes sness b=siw <ast 
iw asTs aisi dss scs^ csidfifd af^s ai^cw aits i 
®cs esa fw| 8»naic=s« wei i 

T. M. Robert 'S^ s«a| jj^fd SasH fsfsrd wes 
wnirtiWw ai^R (dermatropic hormone) ais 
fstsTts ! f®f'^ sT<ft cs,'»? sg ac»vic‘»i f^^fas 
ats caos 'ssa casts ^fru « cnf'isicw isv’^fs® 
wes g'Wis « 5 =i<niwa sd'c® > ®a arscsn i fsla ♦isHi- 
aiCfl a‘lMs am >twa acs sn^ss oaS'S 

aslwi siaia • 4 s ai^ ^wiasa Isf^tac'S's fscaid 
siiaidiP^ atd s awica diew g^ afsesra i gcas 
«apfsg?f® g'9ts$ ^lai'f ( f*f c^cfl 

wai c«f*si5'^ fsc*ida xwea i ca ewes ssitds a® aa 
afiw msi fflancas wwa i in. i’f ♦'fs^wfss 
^naiais edeataa a?®ics—that disturbances in 
hair pattern is caused by excessive or defi¬ 
cient stimulator of the hair folicle by 
androgens, somatrophin or by genetically 
determined defects in folicular response’. 

^'n| ®*tws ai’t af^» as swfis sa«fdermatropic 
hormone f«!«< wsi ?cs «!icw, «i acme s»»iaf®s 
aimwdi cacwli aw i asoai SfSTfswis I'O oif a*41*1 
•f^f wisa' (factor) cdc^i si‘fsi aaa wcsr ai waiw'a® 
atdicsts aaosew faf»s »cs cas », «!« aw 
as sg I’as aaanfd» asc«i 'O^di fwsrww *«ct 
c^ratcais aiaaps xesros i (W wsis wiw wise 3 waW' 
wai ai asftw fflssfd ai'i"T,*f c«icw aw. ctra^— 

1) 5>i widi ai wwTPtis Riw gi:«s 8a*fFJT w 1^®* 
c*R 9m4 *n^ I caai caci, wiaicaw aaa rs- 
ifa a^i ifaw aw f^idi cad as ftat, ®w*^ 
Riaw amt saw «nc^ t 'tifg wisii&ns mew 



m $Rf« 5W« OWTCT 

f^«1r»a a4'i»rsra w«<i« aw hot hch ’•hi i 

2) f*»sf*lii HI WiC^W HI5i HfHW •fiNlfl 

4k^«5ft Hi «mi «w wai cncf ««« 

awW gOTfl StaWH H51^Hf-> « 

*rc®a» 551 fiiflina sni^w tflalli ng asfsivs 
aifa I HKW ^ HIDH ?t4>H, f^'OTl 

(counitT irrifantj sisintn* b:hi5 hi?» acw 
flkiia 1 BHJ^fa 5t«a «iet« 
8tHa ►'’1^^‘nicH 5iw 

ilHf a'ffS Ht HIPC'S aiftlHI •£« I 

3) HfH* gWH 55 a ?65l, tnttoB axWHlfl w 

Ijivgl «IHi:9 'flH« 'll >}"a.4 Hg tof WliHI 

f5H5 ’5ice 2-ii'»t!5 SnaiHCHfl $.r»i scl a«t9f 
H^3| S'sa I HHI. Ts6lWi<-i4 Bice'S SawiH 

Funtlien*l-.«Ri «!i«’»Tsi IH tfa Hicesj, 

WaR asla-iH tiHl h'hi 5« ><15 a:H>ii acH’E^i 
"HOTH Bl'BI '&ia kM '«<l^ gc*a HH>I« '&««!! aifl I 


]^l 

ihbt^ TBStnm ‘>etw hww hicbiWr, Twiam ot 
fnfea «iiUtai «i»if9i«. 2 »h aiHF ( bio^JSlphe^) obir 
f» t«8ifsiH‘k a;?aii wwf ®*nTC*!5 nm wi «ri<f 
▼51 km « 

fHFj aii^f:i>(r a>n»R a^aiiH aipf®^ Shh^chot 
fnvifa® Mijt (extract) hih 5M« acas asu i 
asiait«f « Hivii 45 RH h.hI amelia ?HW 
"Rcaaii «tta • 

■ S)RtH« »P!|^9I*!I5fs|» EH» «!^«TOT 8?« 

fsH*i HI vtaivtH® c?«« s»hhi 

a<»aH tncsal siaw® fHHiSR i t*| t«| cnrai tnn 
Sanra aiesi cacae otwWca^ awifla Siv (common 
baldness) '.acH fa« fliawaif annia antaa rc^i 3fH« 
tarsi tHHjw *»«« 4SR f^«s54r ^Hsie ca® fara 
aicH- Hi I alncacH hri his ch H^aafaa flai 
^H5ia iiH< 'siHHTOTa etdai ststh « <1115 fnan 

7 [^ i 4 >,»»^c( }i(f;ei<si Ri® i^i 931 aHai a»(T3a«icH *3 |hw5 

Bisjia 5B fixHa castH htwiew ctta cHce^ 
km^ 




«nf(fsi»iR caca smjs} ga'® ac^a •■wich fn'ssH’BH 
{(Siwanp 93ESj t ir|®iCH c*i srtSa tniB 5I39 « ®H)iHr 
ana OTtarsi 1 waw ca m h« 

ca»tt ( <513 ®g»;«TCR3 a^sta s5 WOT asreca ftusiw 1 
dHk »i?B Wt^9 «f€«iJi wr® aiawi sn^H 

5 T 31 ark® a 5 i«^ c«t» 53113^ ©ren ?s 

aart HCH ; 8??iffcc® *'W‘ • pearl). HFa»»!l « 
arak (peaile), t*aH « 5 ®i1r5r «i5a aiiR*! 
(pearlo) 0 »((r‘i (pearla) hot i af ffslH^w wca 

51^ 5t'? Hja^iH Hi3 w)?C* I Ih^I.® lafn 5«TCa 

tflaiH »tw5 aiH fHwrBH hr^i ?r5a bchi i aaiR « 
hIb'oth *r? 5 fi HilHtw? tc® »i® I ^fcE ®*'ic 9 »i® 9 ,«i 
*I'HT3*I 5513 (5t5 wnw Hrsr | aisk Rll«E®l HHI- 

hi^B’IHW, aa'i'Jt*!. <?iaiaiy|i *:^ wi 

H*fa*'gHltH%ia i<aiR3. t«'iHF®i3 H*^i «i{i < f’-wa? 
^ a'^lH aw« ^piia ®pa enti \ 


<3 5BT3 asniRiBHi ptati 1 i^in, aJta, 

fsiaa, fneHOTa aiblH wf5«5^1®if® s«'5 aaR»i 
msilts® 5C3C5 ' caw SiB OTl 4HH1 C®1 439*1 ^ 

fHastfealH iHcaH kaHHili ii5?i sjii «i®% 
HiaaiH 1 

aisk^icR wRarana mi ?rn5 aw fta *flrt i 
fnaii® *^a 'iJKjwcH 200 cai '^lo® ^*1 ‘ f*i«5«?t5 
SBi H'HJtaa 4*61 H'l^^icaa ar? SBhr i c*acHB li®l5 

kkcaa 5i%t® 1250 tat«i5 tRsaa ♦'ita-.a Istsia 
a® «Hifd k>r I f^wra ^h 

4Ht ®15 tWH 99i3 wacaipl f^R I af?5l*9 
6nsil*»513 4»Hl b0,000 *11*4 *113^5 ai5C9 49f0 

^91 f<ff5 HBH I tfi* *jt 550 aiOT aiei fH«g ®ia 

fjlWOTH gip %91 ®*CBl H tHH «t«t C>iRS-5 

®gHMi‘^33 ?i4oianr sfi alt>® Ihr r Ih^o® >58 
at -45 4Ht Ul| aiil‘ t3R 'MIP15 “BH-aklaHin" 


•'aHai9»-^3n Hjtf, t'KitHta atat 





1 t9^’-J,®T!Sf??Iwa;- ClPaaff 

Ts{®f®?iicsf, ^£=^1 fsiSf^atcsi, ‘iiim.s isjga 

ruisiti 

I "WW® WSHS bnflSlWtiR 

t?j^5GS)i!i?s5k 3»1^ Vwn«ssi»ji»«3H!!^»\ 

Hone-3 ^}£^ «!)(> i ^51 

^ WWNiP' »K»S WWCi^ 

'MiU^ i «Tjr«st »-SSiy$4psra;i-.J)?5S:- :^W?SeT 

|ss^(35fe,;.f33!7(5^ia!''oai% »fiD«atf’!l4ain«i!t^^w 
iieg(«Jrt 

PSW'I fe£WCT>&t-¥^ iSp :t6!»§I 


pfm-i s Wifel (i- lW^•-^t(I«Bfl ?fl 

£«K¥^?.>ia!f?C«l^B=5SSI 4«^».^shell 

nf;^) sl>eU;<,' ?i#iioysl6r^l) 

&5?|.'®PRbte4;ffl&w g« 

f-.j- awR-^psip '^icv. .(perioitraeatta ;{««*«%? 
rSISi pfismaiic «¥i *«« «s$it.calaci|9 i 

W|i a.fagc^.te is¥^lp^'»t»nwf 
C»»'^$;)8[^» ,c^9liii SBis 

9iiH#!nffiiif.i m i, 5,?jf?! 

ijaw 30tM^ 40 

5t^8 ojK^fi 41^^. pi s^.3r'5[p s^¥i«is siwi^ 
53t*u SC'S, .«*?3ttR«>S.’44a f®s|- 

fil<^^TgCfifli.:’5[£»T,'«[«?«!;,fl«Jfti 

®I’1I5) 

.(Pcsa awi r^]x^ 1 1 -ai? 


r-i^i^ t«1iKP»r >a8H^i5*'i- ■f®i£»^sffe'<«f'-sai%4f?'9- ; >a»a^R 

';i4iWiJ 3£#>i5l»g*uw fi'ysi? "-Sdi'i iiPWifjKsic^a ^14 

Boutan pra '^iToin '»PC5S( i 'swuw*! i SfWdc^'pi f Gfi,- '??^C5t:^‘:av^i«..|it!^f^<5i!Ct! i 

'ff)m'\ ®igti} ^^UffW Crislaria Fiicata m sr=5i ^^iis ^s® a® 5 cq i 

‘tjf® fpc?i ?taa pi ai«{ acs^i i pic^ aT5iraf-d?|s®i£?i f«i£i«jjq ^g£5f 82-86% 

* 1 ®!^'!!:® enaiJftai Plnclada Marlensi 4ii5if>ifiii; ari^cR^, 10-14% ar^t<F<3fea (Conchi- 

idisjv > 5 ^?® t«i:^ p! 'c6*^i ■‘i>wa olin) issas =5ia>"l 'si?*! efsr i pia sjp 2'68 csic’f 

'iiac»i!;»i 1894 swrY ^as3i^^l•1f fifi?«ps!Tii‘ ®i'.s|WS;*78, 9ili«j 3^ i pia slip's '(3 as »ji« £?[ ^cci aic^ 


19)3 3i*^'f pi \ u!! ssitcfK^; 

c-sircfi^Fia •II s<3aTs ®[CBra acs^i srfaca Jiia 

!’'■ vflSS'mspeSi^Wfe-^ca'ftll’^O 

a'SRl^Ri'S' cm k>in:a fscsia ^ir a^ca crs i ' 

i-'i'Bfli'ifT''”- F'"-' ^^.’;«i^ i‘tj? 

''‘^n^er' (jd«5W ^i**fti 

^ W* ^IR'f. '^V^‘ W^T£Rf>'p|2^«?'l^ 

'^'rit'iflrli i Ts^d’xi'rfii^l'^ MJstrgatiii'fir^’ Ytil^fiias, 
'*• 'M iirgai i tifta •M'drg^ritifirltf 'te’- pr 

'"“«wc?5d-=^siti(h^' ;afjp5irr'-aws^ «OTJ"«il!FWi, 

■ ^ sfeM 1 sBw?f .vawwa 

Tisc^i-ib'R '•.' aRiac*ia aiai *il® rp aisii^a «ii 


^^1B« ^aa tREoa»ft5?i i pi riri as sc® aica i 
(P8® pia 5<iR^ 2‘80, ^ilJiRj 2*5 wear 2-90 >«as CW' 

*pWr-( mHi < ^f»»n5ig,'■. SBI£#3 «sTB-■ ■ ;i?»lSSC5i5 

‘'''l§?9 a^f®' 'swic^r'-vl 

iisiR^a: fffi w#' wfi-i'' *iTer'iis-4?f -fm 2!SO"e 
' S'S-Qf; ©WR-'fl Wsswa d»|^ «i<gNP''pi 
pi«ff<iiahw I»PT 
§wtw, S5f»^c«ent® ^m] i*nri ^ ^-iiaspi 

(■‘W 2 * 6 t «C’»^' 2 '^ 9 'Sc«'«iiC'ar.uiaf 6 a»llw-« 

«p*Tfc»PFff4^HF |lafcwf'-»fii8irB!.»nw I '’:*na»iiof4ipiH}ca 
feHifRVHR '5S»a«'RW I' aBifW f^Bataila 
«' R«d3ata,ftEw?s»^^niai#iiK)tada Margaritil^, 
);pptc^f9i!iTj-Saf()<9 iKfictada«’''Ma9an®£i?’5infltW 
(di^f3cff i»Hlctoda'Mari«nsM«i«^ 

•'«PFra *^ w^af ‘ ‘Siiiiff'>jii!fi-pi ' 

e jsiwi^^si# “Aiasrijotfo® 

cJ#ti!Nfi8 fClristesia' il^csrta 

erT®tB •ih m. 



1983) 363 

<5fi « Haliotis aT*lt cww Schegeli >3^5[ jiboph 5[5T5T!:«5 iwb 5C??i» i 

a? t« 5*1 ’pw I 1870 Vi f il CTsivft sjc^fa 55 

<a«lfiS 5[®1 ‘^I'OSi T’lwf^wt ?n?t 6P|fi4w*^^*>fi:^a «r5?i '5iTa5CHf*i'!it55 is? ?'5W cff®i i 


>3 5^«f 5i«fi I !g[«ic^ BartgJc^^ 

s[fj|^«»5j 5«R \ (M^9 »« 55 «55i seed peral 
1 Bitr |S«sF# ^m i 

(•fnS>(W‘»f ' jpftdPdiisw >fw?r ^ mti i fnispp'^Wita? 

aijf 

,»Bca^<(w ♦feiti 5««t5 

58uW«'<3 

■* fsi* •4#!^%? H <4iar 

^iOCSa ^ 

55ia 

<lFlfe5TJ iV*r ®5 55S»I ®5!R'5!h'®^5^1 
la^wfeiRmi 'ssfrtcffdaow!5®! I ■ n le n '^srcsrt f^n 

5!R-4 'fifTT?! '5^^'Rf«if<r#^a 

i^B^i :Bi5nE*§=r' 

- fiiM -’^•s'lpwEifi *n ■ai’ta 

ftaf-s «Pwrir»isi!P>^^ 

»THSrtWS‘■^'V3)!ti:.:i-. >-JJ'[f33 

y. .■■.;fl?aw- i3^'^ ?[fiS5^ j^Sttaww .feW^J^nw i 
:iWldlW5ilC®T'*'’S^^JPW •nr ^fOTI I 

!3«#j!V.' P«5W‘* aft-' .WIC&^ '^i^fW,:'5#?iHR't' 

. •iif^ 5i5W sIwaf'ajW n‘ 

SifinrffeWff-WPV swpaf«(i5i-ij»itfief ‘gfjiiRr^ 

-y nsoaWis: pi 

i <![SlSC5 fq(7« 

Mm® 

N6dk Troa'fffa 

* iafrafi'^eM|Dfe^'^#fet'^fHfi^ 

ij-Kjp. kVli^ir *»f‘?jn!- I^^^^jlK <P6?{?:- R'W ffip;ii*3i? 


S’awi®! e a^sa ^f’S'CRa aaia 

^a«i I fJilV'iS wanmcR. fafinS "^nsia ttmn wpiinfa 

^'giiev^ySaW 55 I 

iJplifWa **wi^'iSi:5'*t ’^fats 

'■m 5^srtt«f m I 

■ m "VaiT'^^i^ 'R<adiP^I«MCfc 

-^'edfbRa60i»5W!5« 

¥(''"f«M^-'(‘«ili#lF Niwatd' sfffor '>iwr'‘5? 

fs/i:.Ti!f 925 Ofeld^sk y 

F ‘v#26 

" S'ffrVdpT'ia^? 'S R!^feW«?eh.( iF* 'mn i 

*C»r. /«>Aqfexa‘r^ct,"’^‘-My 
•'tSI'^i '"ERddSddpd' 

''Wsi’C*R» ■ ai5t?#"“J!tl5«f%^ 

‘Ti-r.t.,^^ 3|?««F«1 '^af^ IF^' 

«^ji|j WMF j-*'' j-;:* .' 7 j*-\' : ■;; r> v -,-' .•; :,;»<?• 

>s*-”‘ 2P ^P5^?^oift'A*CTdic 

r»-W)s '■ -' f7‘ •■-' t-'- 

3 S!t fiPa# 5 p^»^ I !KM Fi'-< ::f r-i^' t->;'> 

4. pi 5ir$i rMf- ’«jf5^'‘5!'5'- f #!%«! 

fx.d II^JP 

®‘*' ’ f^-'"'’-''••f' i'*-‘'' 6^?^ 

I KWi*' V.: ■ n aai" 5 - 7 . 3 ;.’^i(* ’,'*• ^..*> ,v. s*' 7 :.!F*‘ 


nf'f'iifc ,f;»,io«r f: * ■ >» * 





csflt’p '5IIS191 ww «nflff ct «ii? 

s p3?1« *rKe Ciia JfJiST taBiwteiW 

Sffs'Sfl I S|ii$ ^1 spjjsi ^FS1W13 51«II CH ©Re's! 

♦!1H Rt I ?,?I5Slf<^W5 «lia«ll ®l J»ll I '^5 

“ii:^6 «!i<i5;iij «5i 5?i c^^er ^liUC’i' *fK SI’<I1 
siia '!!ii',«9 ««c^ «'«•«« ®?si» awfl I wc*9 

<»«i 5) «iiii^“ii'^—3)1 ij»i «®i I 

S}t(f 9iifec® «ii$! g fljig a '«|igi« C'f'eSl? 

«g) ii:g (filacer sii^^ H’* WC3) *(0 i 

Jii4(5C'-'< 51^ »9)S vcl 5B t 

ifCfff fcHi t^ii.5—Alicea '«n«i3 c^i csiEr^fet 
fw» Si.13 S|C*fl sJKCBllWSi, ^SjCORIW, 

a5i«i, '^ii^l>i8i5), sin‘5ic^»?>BiBi, »iWJM3 ( m’f ), aiwa?) 
{C«I?I). (3)Tsn). tew { »3i). cal3^ sinsn'Jisr 

«iifl sit«3 ®«)s) I Vila awi S'^si c?K?i 
'^ftfisiic*!, ®ia 5ICT »pisiiD I 

siifiJc® vii^caf laa^ »fT5S}ic*i 
aic® ®i!ft; as;? viigscsr aicf R! i (capw c'to 
caf*« 8fT<Pi;5!« ^ic«ia «[a ) i JiaaaRi 

^acs fB aii^ca {‘kc’f i aiii ^la «iiaia west gat's® 
ww t»ias;s »nicaa t®®at^flW5i ata'sssj^^ 
'?®as^tfiT aWiit^* <iisi5'ioi:a Bia—aia scat 

ii$ c^t^'-itsa 5)Siiia"j’iti’r‘»ftasti.*i ®ca »wa c>^ 
fsiiscsi ga«i J-tta ?na vusc?? 'aioaiw sitt6 m 
ai®ca ®iFa 5?r-5?5r ctea i ta^n Biffit® eiwa 

c^iT^ia ®si tifiai ®ca^ itTf tic5 'sna ates. ®wa 
a^xa sw BIB I cii-'^ »ia taw csiicaja aia*ii tesr 
fei5i| ■sii.fca (Ca^aiB maia i «ii«» C«IC» aiB t®J» *1 aijg 
5!0 1699 hr;si l^casr v!i 

taaCB 'iia>ei ajc?;? I t®t;; »iu;o fiRtgiq 

Rci !5i,a Jjadi “tira t'aca^i ait6 tstecB ®ia W’.a* 
(tcD wtai • ®ii!^a 2t^ ^iib 5 siifflCB tacaJt 

9ii« ( antg ,;s«»iii Rest ■^taai ca*) a;g>ivs 5ca 
angc® ©cat «i,vih t«|taJ? 

*fa ?«*is 2^:1 aca WBt I va^ t®t»1 t’lBira 
▼awR cB, RCsst Jtfl - ait(>c4 «««^wia i 


»ii|«Tca' '5na<i ajwiv :5|^ giguc^j, eifacsiH i 
tas^ R1 I ®15 

»iaHi$ ti<F aiggtfi kc® ’iiaet Jii I S®;«aic$B aia 
-ii^»iaga viH<j wi fiBica (DE SAUSSUREisjicsi 
ma^" «Fai>j1 tasRt astw^i—•‘‘«ifta *i«ta aits, w, 
5i6g) ( 11 $ tfttiiJi t»c?i ^i)a’' I sBS’iit® ang 

fiti® -naHi *iaitsa ajsTca 'Slig'Q •'jvi?! ^ taBCB ca^p 
yiui 5i®<! 5;fl i 

1860 s^^ic^a ^i%i®itij tassi^^t ^ iwn 

^laHi-tsial'jpi 5iwiq I twa iiwi tsc^*?? 
(Sachs) « (Knop) t ^iiigj 

tat®s « t-a-^iw t^cs 

sa*i i®ta 5»ac®ii^ i (S'assig t>il S's'si ®it'’ii?i a^isiai 
af^nea ‘^iico t^icB is’c® EtwxsFn ?i'% 'iBv «?Ci, 

srmceiJ? «i'C55 s^tsi I sfl$ aai cb ai?5ip> 

caicv (uas “otaiCR^ wsi-e ^ncia 

aiBw^ s?iu^iC6R, ipjiW’ai?}, a^i*{, arnat^iBiii, 

sjii'!twt>iBPi, Jjw^Pia (Ha^ W1B5S) I s’B *1$ <i»(ti> ester « 
®®na“iias--(f! «ii?.«!) sig t^B? i (C^ 

®lteia!FB 2® « steiacs^w i 

&C®! git's® aF’i'at^ras Jii^iWi ni? ataia ®«} aghfi^ 
c^aer i^a1^]-siiw$ >itBia^ t^b; i (ii$ ®«!cai tp>iBi 

sFic^ gfiis amivi tstta-f Msa iW. I. 
Gericke) i t®!^^ feff-i as!teicaiif«rBi k'sta'fiTstaa 
ta^RiR «iaiiw I 19J9 ’^’Oic^g af«i i niicsa 

scaisjfta ai>ii«titaJ9|tBf Jit^as ^^tasw rw tst'aca 
®K® BfiUKerfl fisiTCiJi ( ®iai^g tB aiwi«6i afier 
(41 I 6^}1C'^i ■?iii sqi^c® ai®c® c%6 

C^leT S'B 25 'ft S'gc% '5l|g usj’igi W6i I 

si$-ii SC'S Wiicfil 'jBic® aia>i i5ia«giB i^itas? siicsrraa ^fa 
W'll 561 waa '^i^icer i "siaa itvs^a S'$f«fca( i 

ffcsi ffw aitffiijpfflB), <;5itai, iS'ri®!, m's, 
a'^t® wc“i «ij$ aaiD i^eiicjsia cs»i 512 5cti c'*i6i 1 
'5ia®a;^ ai*r ww i 19-46 ^\v>i cr. ■»i*^i 
®ijBii>i (J. Sholio Douglas) Jiics ®BC 6 'I^ 
«Fitp;^*ii<« tasii mtoc® sicBa S’^a aatV) ;ai afca t»wfi 1 
»ft^ t®tJt c9ita^ >iic5H« ®iita?® ’faitisa nm- 


» wnriwf ♦►a fa(|»«t(»n, 



fificv in 


365 


«icfnfi, 1983 ] 


ww»«c»rt»f 9 vcs ^cwsj t 

571a 5 <JD U^a mfv *1® »wc«si 1 

sflam 511:5^ ^?r. 5 fe 1 's St 5 '§iiwim <£ Uwji 

c «!6 '!ii«i 5 >.»aa at twca aij 1 -n^wwia 
tfsi fasii snfte afJj?! asant® 51a feaa wai ^at at 
5 «nfa «ia*fj I ®ren^ c^ifav Jiicta wc’y :5| "(Ft? 
BiPiv faw»it ji faata 'srsf 'sie? at ferc'aie^ i 
?aj»i siifdc® ^aia aasr 

aiJnafJi'F t*if»ica sic® ari nmn 5® 1 ■at aai^®a 
jwH 'si^jfaai f»J?r 5 r«r.^F ti;? ^faca aiaj 1 5 Biafii 
<!!«! ^ 55 sfw caca caoai a’a 1 Lct 
nf^c® 5ia a^ac® 5r,5i c®i e^Nin Ka * ai® 
?iirea ac®'af6ca wcsf caca ca a <n®i ai^i’ ca«i 
^aSi eaas? ajmia 1 ®'t a?iajV)CR afaat^i 
iaofli 5CT ait®?. eit, ^'tcai ^'55. ■^ana 

s?gt« I i£!t>?a »;® t&V*i(afl S^aa sutitpa itiu 
JiT^icar #1^ a «i«c® aifca i lut fstsa'^cai taraw; 
B!i®tiwi tiit?i ai uofff? iias-DC5f tiit^fca ^115 

Smai?fl flsFfij tv'a«i Js^a ’»‘ai i 

i®a^a (!®t5 5®? w^a fsae? 1 ca p!t?igt®T 

?irc«a B-Ri '^a ^ra ^t?aif.*^ asa^ra c’l'sitpg >^’CR! 
tsa«i ^ita S'a t®R 3'a ts-sas sipcasit, ^5 gia vi 5? f^r? 
jJTS'Ca'^, ai® aia atga? aailta®, tv*.R S'a 
Jia? a«i S’R f.^Faia FfT-iafit tv,t»iRi t ■e^ tasc«ia 200 

tatasicga K!? -^0 aia witicait.^aia 5i!a.»p% 55 sia 
oniwitsaia asai^F^, 30 aia taStac?6 asa -sfrii*!, 20 aia 
an^faBTsi JiiafasS -iiac 30 aia aiiflRtaaia a'®i/;asrt 
tat«ica ?®ta ?®f 1 ( fa.-j ait^c® sicas 

BRi ??r 5 e RiRi a^asKa 'a!:?ifl faa*i ■iv'.ta' 

^ai aia ) I 

taRi sntfic® 5 icaa “"tait® t-a?|[*(— 
aaw ait 6 a 6 a, ara, c®ii5f ai aiTTgtat^^aicaa 
c 6 aisRn ait aswa carR fetacaa acai 15 cac« 20 
cat'tta^ia < 3 ^ aita, tt 6 a ^^tai a^t® ai 
taa*! ®ca ®ic® «i?t hnk® fca 1 a?iac?a enj carniiKB 
taai snt 6 c® sicaa ala's as?c® ^u-=f tacacta cptaiasi 2 -fa 
^ca cReai ®Tef 1 ait cstaics g^t<®ia 5 ca iO 
caHfa 6 ia aia? 5 ®i 5 ?a ai^F c^c^f caiea' t»i 6 ia 1 cist-iicsra 
®iai ^[ca acai^Ra® 1 siai 2 ®fa a^c® tea afo^ia 
aitsira I 

’I’i aftK* aT’ara ©ri sicar aTsy ca wst T»c® ta 
wt »OT fffifiia at® 2’aTa tunica 'aTai-ts'Ha 
^ tat® i?;a 1 ait 6 c® eji^nR ma aeaw ejer tac® 


fu ®r*tB «w cKir caWt ai? facw tta aitw 

ai t'tfia $!Fc?ii aic^iJT isswitiji 'l^'Fcg *115 1 

cn'sria, sitsrai. BSJtH'Fi a'ai«K ca^R, 

ww, an. 3 a a^t® iti« tRc^ia area i^it^ca «ii»c® 

*rrca 1 ®! 5 [ v'drc flit ®ia 1 tea cutw cia ca<-ai 
aaa(ia tc® ma 1 a 6 a' 2 *t 6 a^t® gtesa 

•Ri arit^ ■'ft® at ai 5 i t^ca ®ia mi fac® 

tfl I 6anc6itaf ®t®'ca tt^ tacer ca^ft ipstJi caa 1 
faRi snt5c® m «3C® 'iitR'F^i ancsieTi «!ic« at6, 
t*’? snt6r® Bicaa ^Ria ^cacc ^Pcir wc^iaf ca«it 1 
daiTcS?':® c®i 'aiai? ^*1 ca»it ifsiR ’an-?'! C’C® 1 
asRcwa cawj ®® ca«!l R| testa atcR •pfic-at c^itt 
®31fl ^*1, ^CR RI'5 ^«i, 5 ^«l .fla? aiTi^C® 5 ’ a^si | 

®t ^psi^pet ca«ii cure wtaa :^'S5 1 
fa^i siitfe® sicaa f’sg ^ilSaitS ai!*-;? «5®rsf«* 

tfl *[ait®a 'stcR’F ®i5t fa=a -wre i 'staafiN*! cs'ic^a 

«iire ast?, "tiv-Ratsf siianaa *ja t ta^^ ^-^ter 

5TI31R3 ®R1 CR ®tsi3 aavRi—®| «rCRC«F3t Rlt t “Ita* 

aia'tcaa iiv«ii fRc*ia®ica’W^ < 

=a5t’5i®i3 R® ax? »ifc?a aj®*? ait®?;® ts® 
aiai*ai gii^i 'sira caiai s?re3’ Rit i ®'a« 

aiHa ' at'?ra tia aiics, trai c®i i ta^i n^t'^c® 
5ire< *ia;t® ^icsf aitaire ®*a] >tart t**! w» 
sF?c® “'airaR I ®ca M15 ai%it-9o cif='] -f: ^ >’-4 

5 C® tea ' R'caa eica ai ai4:s«r;a cwia. '.;-w "iki 

cifa^K*! Mitt sriR'C® ■'^icas 1 a'ir.i?a a cii» 

tiaia caictf, ^®r.ag ibsir 3it care tRc*. C'i»fj 

caia gi®’t ^ts§.*a aii^ca 1 'JORR ca^it^i? 

i^Ri caw Ri tr.5f« gesf I xiiRa R t E^iR.R cat® ■>11C3 
cFFi aia •ais ai Rcaa t®®a i 

dCRar Rsia Jiiata^F ai aiWeiar xn:siBitR si^aea^ 
®RR caca-G wT^-t® ta can’CR RitS Rit. sties' "22 ^ \ 
aitci ai a6ae6 -maa i RtRiRtaa ^ear ?g 
®SR (sicasir •?f;!^a a’t*t ^nire caaicR Rwta^ acaiwcR 
a'R aactR »i® »t® cwiv I ®'ai a'at ®i®i *ti«-siat5ra 
ga ewac® ♦tR ri » tasM iBWian ^sIrst^r 2®«t 
a'Bi ®ia t®®a taRi ait6c® s'ca? -a^t®?:® ®iefi 

«nOF-Rater VHR tfllRa cac«t si^aa '"ca'scR i 

faRi snf6c® Bia v«ia aiT?e «cg«t5 3it<ai ®ire i 
artg Rlt acst aimwRj Jiaj>ii Rit : RiJii) rj 
aitt® aiRtsia rent « cniaiia'i ^^A «iwt tacji grt 

2 «a'l t« aCW xflt “aifiC® 2 ®at FF 5 t« »fl-»-R' 5 t 5 r i It 
««lt OT iiw I Rit6 Ri aia^if aiRH ca»r 



(36«4Wb<Nt^ 

•***(# «tpa i<iW W» ^M W il ^i 1»iW> AngjwiTOWF 

5f5«. WS tiSSiif «lEWH»IW(-f5»w1'- B-HfiriMSTI fflfff 

i»i5fi*Sf3 ,(Brs?)0) ,r»'i'P?l»l R.'iiW'? a. 50iB?TP '»'5a s?’f>si?.i?^ PiB3Ht Fi'si>i 

sj^iip V 5;r»» inp' ilfs uif firv ,f»iw ffffs> PKa»?i«‘ i p? irjRs^f 5> &?■< ass'!® 5r?j (FJv rfci^vib 

IB n h »:>-'?> bj? f«9 puf ©pipv js* ftu (p« siijife. pw otisv t*hv iwf i# 

6?'f pSs i iJD* SJP VtWff 5J«k »3»»3 BJJHt (^W3? i filt» H■^l» pfipj 

S05»? f Sf !i«5 : ffi/ I9nt IB SjJ* iUv IWP I F5P3»r5fBt Jp «!»' 15|® BSBBf It VPT53 fp»TOBf VISJB 

i 5 «; .-r,^ ^f| 8 HgI in» « 5 S?nt IPBf 

»JfW I'Su-jfiP I'ii-pf.'l* KDB» BT^ 6.s.?ipr IW ^ IS'? PITrnS VF S'2fS> ff3l»?(*? B'pfWPH 

I ?!,»38S Pki^t Sjrja* i^RP »3P IP T5«f IBBfpiiP IRTBI* 



'51¥l 

f»if' Xrte’wviS. sii 

5«j “mwa 

4^clrpi''^jf«sr^^ S8|ia 

\ ^ 1 ’ W 

bi4i’!SS5 


dMfMis w »iiai»!i ®niw stjta'swr<rtr«t 
■ilS'is*!^.*'? ^ ^ jiSW? 

'^’Y’T'Wif’fi&rls'SiijVi' 

5wa cjrf 

' 'ss^ sfevasp’ife! I 

ffiSSi#’fc?#'W'|ft"«Bi«i.W-C sPi*”«f 
h'lScg^ W i^r-'Sj’a^i.iiWAiS'aSf nW 

'■‘'''^'?gyfw(JS"W''wtfc"'rkwa’s» 




!(’'««« »1*55'W ^wr lifi« SfP 

>a^ ’MB C®5Rt 

itsmtewis? 4'S^^'Vtttw'^iWrf‘r mini 
’i8iaK'5j«5»"j»*''%i'-Wi 'JiniPiaiRWtaSSf' 

!»«iis%it«!it(W'w«i wwsr iisfS'as'wlf 
5«-r''®’&ii’%“W|f«'“'o nife^swiif «fti«- 

wsrSS siW’K 
^i'^'-’&m r■ss’sSfe'' ’»a(s ‘«m''iw» 

a»i flW'?" 

■^P(S«0SIM'‘*Ml(%'HS«,!fei'}W 
ajlto'^r W^ffcaq 

(C«flbiaali''s5spS»sibSf I 'W® tSih %(nj^ 

-StB. Wt»f W*fe1»'‘»l«^4a<''WWR«^r 
wi -'SsiSV' Ter&f&M^ iSdCm^H 

, -iKia iE.gag jg fclLf—i BP>l|r jm jiip fliw 
w ^1 f^iTi, ^•nr *n?i. cnn <rrf**nt»tf, fiBm tf*nw*(T i 


dSJWa? 'd ’lOW'Wfefe I 

caifa^fsm « eiii^t^i oi'iw« 

Bn-’MStac’a 

mm_ 

illU BB3V*T»T PTJ'i BPiSB ?ft; IPW® 


,.li- '^S« '«fJB F 



e3» 
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(flf? 3iT5^qt« I !5:<i 

?n csrt? '*f?^jc^3 I a»«ikfc? cn ssifa ‘si'^ 

snBW awisr^ CTufsTg acw^fSs csic« i 
ai*ftc*rR3 arai^^'^3 ^las TsSitsw A.BC.D.E jei^? 
K. 2W ai«5T m9 » ai«fiit 

sjei 8*frfif^3 wesi 5i:»i i 


'srfsTvr —1 s 35 nn( 3 ^ «^inj n? 

( “ts^i f?»nw ) 


2n«fl 

£55 

cai^Ji 

cni4c6i^ 


<551 

aiga 

3T0 

1'25 

7-20 

0-25 

8 x*20 

H| 

3-80 

3*50 

4 80 

0-65 

87-25 

s!f5a 

7-00 

3*60 

5-50 

0-90 

83-00 

51551 

4*00 

3*50 

4-30 

0-70 

87-50 

£3191 

1-65 

2-20 

6-91 

0 32 

88 92 

Sd 

5T0 

3-25 

4-95 

0-70 

8600 

53?flH| 

6-00 

5*10 

5 60 

090 

8z-40 

as^Hi 

5i3a 

1800 

9 90 

2-70 

1-75 

67 65 


Sacaa §a‘»ricn7 ?i! 'HJj’fra r*f*«!i 

•Ji '^WTi 55i':s?-ifi?c“i Si ■afcna (raw) 

I JiTVKf'ISS C*l 5)^3 ai'ik 

5W3 af«5IT*» C3“fr 5*1. 5C1 r.a? ■•1=*'T«f 4-;? i 

5':33 ♦(fa*n®i ’»si ^i:?T. 'S’r.^ c^? '*^'rnif k»^'> i 
ai«fl3 «»IK'»13 5515 5Ct>^ 

fj^'oS ’J'Rf 5=11 I Wl « nw V-C.:' 
csii6 5W5 afasn*! «“f! ?« f»»^ S'-nwicn? 

C¥H ^!a®sil ?? 511 I W«IJ T»{>f[^ ■S^?^ 

®i3 £?i ’Ei5i'5 vnc’r, f>«ii^5 5ic» 5r» m 

a^sii^a 5icsr ciic’w «f5i'5 C3*i f^f^i i 
315« '30>5 *113 «iiai®' f5i<w «ii^a <3 f4§ nm 
*IRI I 

2Pni f»fcv '^T5fi f5»nc3 51:33 

51.511 «»I £31^1 ?IW I >*1 I 55 IJ 'flC^ 319 ?^ 4 
3W1 ?fOT '5lf®T5’$ ’'W 5?I I * 117^3 ■^■^3 Bfril 
ac?!i^% af®T6 wi 'sisfi^ W5T, 5Pic^5i^£sc>, cwr, 

£ai&lii, fsSifsiar, ?isg| (flsjsica' 5C3^ “^T'.?!! 

311:^ I ®w IW3 ay® 'flu's ®ia cai^^i ®}fi;'n3 etHi 1 
sn^f J«ff5iv 60—100 aisi cjgifitfi 
aoiwri I 53 ®ia ■»l?i«i ’jsgc® area 1 t^icsra 

TjiJfl (sifiiw^ Jiig;? 5«fc=^ ®ia ’^wi ®r?®i*5Tfl 'iffzm • 


t^f^g =<iTO m sircaa 53 aar^ie :5?i5 <5115131 
siia £'FH .33ief C5f| I 'SICflC’V fll|3 £41510 

nm ■’f]i% ®i3 siiraa jwa * 1 * 1^51 acw sicn 
4f«<} I '53si 5<13 313*11 I lilfaivi £«U31 >1)^ g& 
gcafl •S13?l^l'« »(I8f«j Pl^j 4r3l 31CB§ I 1I|[3 g3 

53 'sicn'spi ca^£5i sn^33 jwa cai^J) 

i!l^C“i »i®43i 40 ®i?i esp^ft?} a *ii$43l 60 ©l^f £5- 

£a<&l5i ci'c? I f4i| 5C3 c^fjiJi 'Q £5-£ai^c5i3 

3«iTfcst «f®=43i 82 j>^{ 18 I ^«i?i® ftf’P fvea 
£5 £aTt('51 £4fjB?!3 CK3 <0191 I (fl g]!?! C5-Caif6C5!a 
C3 515IS Esnfdsi snri ®ig hi <q sii^^a gca 
ti5s<®3 I acre? ca5 a^rM.o-sngr^a gwa £?r5 

a? 'sic'-ih;??® yi5Sr’f]5i •e <5i5«^-£»ii3*t caiHi i Jic^-afa 
(a-4«(l ^ =^f:5r gsica 511 £3, S!l|£33 g3 SlHa f«I>5[3 o 

HP g3 -jia aif^aa nralta^ anaifeJi <5i^fica nfi® i 

a'^Ssii£5i <5nsi3i faf®H |h gcaa sics? -nfafs® i 
H| <3 sif5C33 g3 aj®t® ®iH’i5ii gwa Hitfi^*! si-ac^ 
<3 *35 £‘»fl3‘1 »5C3il I £5=1^ ?ia gC33 af«l! 

<sn£5116Rl =433 I 

1. ‘aTa*']4' 53 (Whole milk): ®asf ai « 5 « 

'i£<?>i a:^ £514 511 £4;?, ^^!Zi> gjaa Shi^r hic^ i 

2. Ha g3 (Skim milk) s «ii^ ga cv:v £^a5T 
aic c???-?? £33 4C3 ca&sr 55 f4=^ aiH JiSQ Sawia 

HT£4 1 'v'.an ai «i3: ii*cv&i g$ 'sica? aie-rc? 

'•11031 315 ! £3 WS £311it3 Wl ®‘.f5f415 £^53? 

•‘©R-5 f^l£lt<l 3UCg, 4l3i 015 ga £H£® ■aicaif t =413*1 
'0)5 g£3 H®43| I 5 'alJHS £afH £H5 “aaiH H1C4 R1 i 

3. >g9 g3 !— aaa acaw£5i3 <5if®f3« ga 

5g ^Hf.l C51$ g3 SfiRI >!':3*^*1 •Q <5)^8 

Ji«a315 4313 few.Hl g£33 ^15 ^^“1 ai'=*fl'fS 4C3 

g3 •!« 4p £3051 5?' I 'flt ga ‘afa’jff ai Ha ga 5 c® 
1TO3 I ISefla 'SIH H®4ai 5 >a3 £afH SJ1£4 

3 ’ I FAO (Food and Agriculture Orga¬ 
nisation of the United Nations) >£13 HcH 
<511)3 ^ gca 455^'^ 26 ®ih £=!15«3I'4 •q Hsgia 
nc'^cB 1'5 «iH £55'^w;«( eiiC4i i£i| ©i ®\3 gca "g^f 

43£*I3 <333 »r®431 30 ®1H vflat »t443I 

20 ®1H fsfilfsR C 55 I 01 511p1 gC33 HRIRl 

mail*! f5s4 «i!C4 I ®ca 4w 

JltW'^ 4£3 £3051 5C8T I 

4. £6i’a ga (Toned milk):—gT* 'g*c< 9 i Ha 
ga, s?9T o «!5i:33 gcaa fwacH >fl$ ga S®f3 55 1 5t5£a3 
gca £55 ap -aiaai*! £af«r aicv oiat gcaa a^a-a caH i 
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cSra f»fi> 515^5 ps v(s^^ ▼ji 

I si%^ gwa >iaaai5 vsi ans»fi^'\ ’f?i 

5fa, siw f*fC5 c6r m 5?I I a^K5^ wiac^ 

H*! g»f « Sil^fi »HS!'TI»-'1 a^ai 
551 1946 ‘f^ic*? camera 9t<5efcsi'$ 

^a«(SJ 'i!^ «Tl^1S gwg 355!!^ 55 I a'^SJTi?! 

snai®. ^'$ 11 ?? »f5w 25 ai^ca ai^ai 5151 

©asi c??*T 5IKSI UNICFF C5 25 sri^ ‘gs 

^cv?! 2*1. <3 5ife55 im 5?fsia:«i 1 C'Ca 

iflt^ (;55 a5ir,<*fa nf35i®i 'snS'S sjfsi (“I's^ai rS ) 
'5K55 m 5^ 3t;silJ!l C5f>5 ( •I'S’Fai 10 I 

^ « Hf5i;5a C5C5 'SKaiR?® ^SITICS! ClJra 2*1 

W5I 5T5 i 

5. 3?!;a )5® 2** (Synthetic milk) s--^si 5 ot 
f95 2t5a Riac^sr, c>jnii5lsi 

C551 Isita-s ^nca 55 551 Jiawt laa 

wi 1 ^las ii*5 I ®C5 4ip52C5a area) 515 s?i 1 

(<1515 2 *f’^w cm « a^wi 

®iiC9r5fli a^aa 1 c^ffi earn Jisjg ^n^Jia >f^ aaa! 
5W ’«cJs ca a!a5it^?a ’F^ie caRi aia 1 catena viaa 
wia'isssf^w aan:sia 55 —(1) sfiPFcSi^, (2) twf ai 
(3) caif6?{ «i>if5^i I 

mk fa*§ aa^ sngac’F gate® c»ipi ais cn 2*J 

«n<3ai 's!wa m 55 1 2*^ ^n^^aia aica^ aa 

cm^k «i5fe 55 , c’fS «plc»i, aiai 5 a. ^aawa 

55 ^iilg I 

2C5a sniarcSw '5i?«i ^fk^ncafa arai^sftg 
ifiia eiiT^cde? 1 icfS ^ki Sa’fifa's 55 iiat 
sm^iFcdMa- c'aiT? ® ^iiisnJFcSicef 5iaai1^a*i a^ca 1 

t«i' 2 OTa capcfi 5iiT«Fc6e a^a alasiiw 551 

far?g S»i«faarifff 5515 m aglaJ? 2 * 1 ^ 1 *?^ 
cna'csT 55i 5 a I £5iW8 2^31^1 ’ipacar 

5[jwc6i ?5 I ^£35 siwi aJT’FC^fsaig Ifara 

t£f “a^a 55 1 ^fia ?pccf 5^115 fSa^ « 

J®5 ^«>la 55 I '^at ’iTi’it ^ 5isis 

•nahaa^ a3!J)fa5ia asiaa ^615 1 ia i§i^i ca'H'Q 55 ^ 
51^5 far f'tJg-G 5)5 carw asnfsar <SI2^*S«ffll5 «iTC5r ^5 
JiiSffgar '5Ti;5 Sfimfi® 5JI5® ^ 31t5 I SiPOT 

(,7^ 5isi5 55 laicaa 5fa ^^'acai® £551C55 i 


(36w 5^, 10*1 m] 

ejll’PCfiie? 5!i>if5^i ei*jj5® m 5t«n5^« 5C® 50 i 
(S^5^P5 £515 5n5fT5lkFif551 I 5lWm6lBf 

fa^it’pg 5tJii atai&sflg ^awsaf^ cai^fa C5C5 ^l«’t 
55 »i I f^rga ^515 55^ >51 ca’c^a m*\ 551 

frarga zim 511515 , snoia 2 * 1 ^ *fgtc5 kaa src^i aw 
aacvo 5i£5r I cji afsi a eg, fjitg®, »fl*f *Q*’n^ 5C5 
3eip I ^ttmracgisf aft's wifa® 5515 *15 fe^CTstag 
ar®i£5 'J'lg fg^tia 551 5 tg 515 1 aft® uiwiatSw 
«fsrc® aita art!! af®f 6 515 <3ti iiat af®fd aicatii 
5ra 3t^ I h'g tgi'sitta ^fiianacSiw ®it«t 5i®'l® 
gtag 'SRI ai^i«i aieaiR 5t«T 1 cgisflg awfaa 
fgaiKi 55 iJi isg^ WtR I 

£55 ®jyif5f^i ^fs^ o 315^ £«1W1 515 I 

5ii e 'Siifii'atgg £aFi eaia cgit^ig cai^g ■lafta 
(55 £’515*1 ssa®! atsf aia 1 '5!a«ii cgit’ia fagiataa 
ar,sr at!? fa*!? \^«as(e ga 55 t 'swte 2*> 

’fia agta tape a^an ta'ai taea ai 1 

far^r^fifatfin tSfagi aita fass! a!»i^® £gi^if6ta 
2t5g £3)^ '5iaf5^! ©fa® ats fsf:^® aai aia 1 
gtag 'iiaf§ lAiifaewi ^efa® far^n^^i ifnit^iifaR tag 
fa^icag ^ai stawata ^^ta'iafd £5t5 

55 ai 1 arw a^ Airaifaa «®I5 

'!«5i®if5a caN^fsi a® « £55a5ira af^B® 5£^ aita 1 
At tait^g a>t5i tai-iflg 5i®ifaa aiafaa faaw 55 
gi^iS 55, £515 afffjcs <3 ij^F* gef-^a 55, *19l5 

tata t‘2tgg egg 55 1 Aneiifaa f?t»(a 

5151 fweg A^ Kia’tg 31*1 s'®?! agi 501 aita 1 

£3if6a ®!af5f®ig aai a’^it® £^t5i 25 Aiwiffg 
aai awt®t 55 1 *55^55 £3i6tcfg atsp af5gwr 
£ 8 i^t 5 g ' 5 iai®ifaa 3 f®fff 5 ita aw Aiisiife 1 f«n «2 <-- 
i^‘fag'9 S®tagt gt’t 5£® 3itg 1 (sitaa aag 

§5gisi5, f®f5igf®5i c aiijpgg At Ajisiif^ 

£a»{t 55 I “siaa^, t^iiaiai gfa « gtag ®mi®if 5 a®i 
At cgiwg 51'^®’ I £*^£8 At l^asf^fei ®®$i sasi 
55 ai Aa! siifs aitca ®ii*fai tnitat 25 585 515* 
f»i*( a'aa 355 aitag 25 c?c? «i5} 25 cat® •0 ats 
(£«R «Dt Ajisiiffg faag h**?! giai atswa 1 pgg Aiienf® 
£5 caFi« 5if®g £5 caia aag taca® 5 t® *ntg— a 5« 
®ig aigaii's 5iai agtag 5'S5i 585 1 





(??<n «iiar srw?i 3iflcw?j vU’fJS ^si>in i 

>iiiiOT?i f<ic(s«f^ifsi«i3 c^^>*(ia 'g'rsi^ ^c«(«6 i 

ai!® 5il«fl5iet C«K?F 5It?I 

1 jag jpsj^^n \5«l[^Ff'fl3 

JiurceRj I sgftf'Q iii-<i sj^g ^FB[«f f«i^?i i ^50 

'il’jfsji gsTC® <3|^f<T«Jl ill CJi»lI?f Olisis ^1^1 
^ '5C5T f«TC9 il’F fe^ai ts-sjC'S f«iai«? ^?ii;ej 1 

CT«nw5^a f^g sarsi mK 'sa 

fjsi JIlCTi 'Sgif^sj^iei «|igri ac^i!Ff$ giffg 
l^jjsncsia fgc“rg acfns??! 1 smfg^gwio ?C5§ 
iurfd W«fI»i:5lJS <fITSE I jqI ?HC5?I J?ISl 

4*j^ iia siw wqif«)>i >itt$»i (Cannabis 

saliva) 1 f^fsR ’giw ^isii I'csiieTras fiisracei 

ai8!w, af^^csp, a^f« ®i‘SCBi ap af^siic^i 

®'«r?f i fif?ir cjiic’? t^sia c'f'»ii 

^1 w-rwi^lfl JiFsisft *iia)fa’a^ attfgra 

'5ii«ia5«i ^c?? iig? fgfsR ?i6]?j I 

sTirffl^gwi ii«i? f<iaiv fssi® 

afil^'aJF Sjgig I ®t| ®t 6 9®5ia, 

(coronary artherosclerosis) c^f^icai'si^’p^ii^ 
vcerebrovascular) caia a'^f'ssc^ fajjsj faaf« «i^m 1 

sFcer snifgpRi ar^- 

aaiC5 MW 3jW sjfM (pharyngitis) 

(sinusitis) aq<jsi|ifi>F (bronchitis) 
snwRi (asthma) a^i® •SF^a'siyi Miiaa acacia 

I aga aia^FMS ^fc*! ’FFFJF>iH'a 

aiM I uqg ^iFRJlTa ^i^VFal ^sf SaiTF?! ^ces? 

C'S'^i-9-(;6^n^i|g*Fmifa5t9r (<l-9-tetrahydrocanna- 
binol) I (cecile) aiat (Rudolph) 

fiFw ^I^Fastitwa ii5icafacsi'^F5! viin>iKF 5FM^«ii^fFMa 
(Experimental Cancer Research Institute) 
55 MWJt saifsfsiJFia m'ihfh asica ?nsiJd'FMa 
(hamster) c’viw 3—6 snc’J afiutJiia ^h5 

I (flRitfv sFFiiwa ?>ifCTa afiiitJFia 

H 9 1 TOP^ iJiJi. c$itF^ ' ^fqaia (Forest S. 


Tennant Jr.t jffcsf anitsFWFfjtai MfevncT c^i'&ic.!-.^ 
fasF^t iia^ sfa >i?^;{Iai .*■<)■; 

sisFFc^a «‘(?i! «^^sna sFiFk^atJFi ai ^isFica^a 

ca'Faia c«i!:<f m*i 1 '?l\a<naar 1 siia 

iiai6i fsrfJFJi caai c^iet 1 ■aaiCT snifg^gifii mcejs 
'5jifln?F5,f ^SFa ^JFi ^iiaF'ffi (paraquat) ^ 
^i9tigrfa^«6«FFa! csf ?v?fwi 5 a 1 ii| -ajigi^sg 
’Fii^^na sji’d arac® 1 -sica cT’if aia si'fJa- 
SFW ill ‘snjFai'Vti isFc»f ciica? 1 ^ail ^tiai- 
^Ci>a JfcsF fsifsr® sFiFiassFiFl tfims r.nTFii'e 
^f'S 5FM I 

WJFRafesrfl<3 sFnhi^atiFi?F fac*i^ FgfsnFi unci!; s 
Msisi ifla ara^FMa ^fcsj ’It^wa siwi 5 /t'«5 

«FSI®1 isa^ G»^siFC3|fg iig(; <5 ^;f> 8 spCT m?; | 

>5ff:5PF?F jpcsf aia j l-ga, 

«iawi>i iiat awMa c^ca w«n c-fic^ sFFFhF^aF^Fi f®Fi(>na 
•ifaFa w^Fcaf atfsira era 1 sFiFfa^^aiJiia fs^ju! j'.'h; 
Cfia’l5Flg^lF«lfgREF -<fxg 1 cfiST^liS - 

iiFiF5Fi?a?Fi5T 3i«R »t?aM^*ivFa't aiiw'^ia (placenta) 
Iwt csT f®^6Ma I vasFflijp- sorg 

JFcsF-a ii^fcF cataca 'sifw iia? f*i>5a fa^feii afca i 
sinfaEjaiiti ?ifsf g-jj ?rca «a »ialMa 

ifinsriDF-e c^u$ jjiiF i 

siJifa^aFiFi iFFt^a Seta’s feai ^ca 1 csn6a ^Fit^a 
^(ai 5itai»r caac^i ija^ silgcug fsaia'a ''ifaa^Jt sifiia • 
5iaai$ srJic?pi®3Fss (Herbert Moskowitz) jffcsi 
5FF®f]^ ^sifeFWifjFai ?iF:a^«iiF;^iMa laasfaasiiF) m'< '^la 
’i5*’‘sff5i MW sFFiia^aifiia asFa w-ti ca^cS ata^iia 
’ica« 4—8 ^F*®! siFcaF iti astiisFCa^F^ceta sn.-ar- 

M'4t t ^Iglvgl sulfgsjfFiqi ?H5F5TRFg ^JfCgT ^m 'S|iFF>‘)®, 
'sfa^iFs yi»vFpf 35[5aa>iiat ■vfc& si'SFSF'i], siiFJi^caii^f 
®i’itaai, anc^ 'sfY^e^i ?iig j 

(John Kuchnle) :ffw fa'sfaifiFSQa 
iflaffasiiFl iiat csisn^s ®| ^oSliF (Donald Vv. 
Goodwin) jffcsf a^nitJiisi fa«fawii55aj9 m i>w&j^ii 
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3:^0 

CTC'tiJ? veer afewrr 'oryks’e 

t si.’fafSRic’f '&5i«i f^sriw W5i«?i m-ii C5^i sefji:? 1 
c*isR a;c®ia’c« fs^as 5i*r a^EitJiia afsi afsiCTia 
®Ri iflax^n^isiraa f^srica^ sjnis^a'J’ic^ aw^icaa 
C5^] 55Tr§ i viwifairer arw sn.fa^rrRTS 4vf6 ®i^*r 5ri*« 
»r?SFra carc'jfc a»a5T? asai 5 a 1 

5iiTkf»!Ri aia^caa S^*icaa c5W ci’^vicaa ^fa- 
Ga»ft t Tia'i ii^ fR»ng jssx.'j-*! fa5ii6 

iiji'*! fac'i^v*: ^a^iar'i’Cas' ca^t fsi caw? 1 veer 

ja^siwa *!?« 'I?! -"rca ‘^?a5if5Ts 5ca sft^rtav 
•^fsa <5ivt5a ![r^ I a.i$ tag ®i^>r?iCTa e^ri 

^wfavm 22 8R fat>n*6 fasnlwa a»faf6 

^'sal vea 5(jifg^giq]s aj^?Kaa c>t.a-^*r 'sifvsca w’ar 
5rac? I 'aiwa tac’fi^ <5ii5[aial OT«n c^rc? csiieF?[f6 22 
c«ic» 24 a?caa c®rica>x(fa *ica-$ siii?afarj^ia af'S mn’^9 
£a«ft I *r?<!>i?’asw (waG cefai w? 5 c^ifiJae ca«tfl 
^iicsitawr 5iic§^ aiai tii’>a'a ^ri tii*ara sjiita^'iRj 
aw?ia 1 «ta® (Loyd Johnston) 

viiat cefsi*$ aiissiiH (Jerald Bachman) ^iw 
fsiTa^iR ta’sfa’Tjisicaa 5 ^ fasH^ wwisir 1975 '^>dic^- 


[ B6w »rt, 10? «i«ii 

6 “law, 1978 11 ■tatw 1980 «flad981 

VK fflfcs ii«T5[;si 9i ifla? 7 *f3iw cenv siifaipiJii 
ara^ra 1 t£i?]^i oiiaG cearr caic? snr!®Ta!lii (S«ii- 
sjwal Jiiaiaiis fc^a c*!:? wai 5i^Tt?a w? aia^ra 
vea I f«-g ank^aiai f•*! ’wta^ aw?ia vh i 

5i«ii««i«s anta^aRi aiasia^ial twicvcira ?Wi ai}fafaai, 
®!’iam^s(v ai!c» ta-g eiiai!, "EiaRj ■■<Fai. Mvv 

'sn^^ i\\ m] fafpo av? feaiv?n»f eivi vai m 1 
ai?® tatssi aRf>iv a}«ii-ca»fjn; 

^cst ?i«ra ®irj fal«« ava ara^ia 

vea I «n«c»a *nai Baal'S) 

jr?K ©3 aiaa a a)?ai ssrai caaica C 3 »l^ 5 C 5 ia aw 
«*n»Rlg srisfat aia^ia vea fsc^ai orj faare 
vac? '51 fe^ia taaa 1 ^srai fncvaia ^ich jii 

cvi^ 9i'»la5i5 '5Tai ^.fetca axB? »!ia^ 'sia Jiica 5fai 
iflv 5 ;^ fisiic^a 5sat? t 3)1^ ®ncf >isia 

iflc»ic? ^iifa^sRi efi#a C5r»ii>iraa’ta faai® fssia vai 
sra^cai waa^ vai, aic® taa aia^icaa oiica 'srs^t 
ifia$ fe'sia 'gcai^t caaai v1 sn^ai )iic®ai^ 

iRCSifwa ^>8 ®)aaJC5a ^ 5 ? cve^ fafe^ 1 


i^fefav !aaw 


'siisnwa aciivl^a an^ <av iav av? 1 

C5ia faca 'srisiai a^K vh taca «5[t5r, ?iiv ^aca m 
f«® taca snaiaj) vfa, ®iia 'seva Jiisficai *^, viia? 
ai^na c^ns fiiifv 1 ^laa'rjfcfa umicsi a'l^far.'sa 

?iC9f 'snsfTcaa cai^icai^i ’?iW5 ?a 1 asi “iv 
"a*fifaa SaYscor ca fa's f^ifaer csia aics: sf^f^a® 
'5[iaa] ca aa oifseffsi en« vea Kaif? 5j ^isa 5 ce? 
®iR!caa ^fsaa-^fera e?iRi^ 1 wrarcaa ^faiJ-?j,fcicv < 4 . 1 ^ 
aeii 58 ar5ig?>, aicaa £e'«a facs ailcaa 'ijca aca»i 
vea 'siTsiicaa sipri®’i£5 1 fv'? sitsiicaa ^fsa^ifeT fv 
■iivv <5]ca VI® vca. fsicet f>Tc*i vi® vea «!iicv ? 

a?:^, iflvifav Ifam <A^k >ic^ 5 a 

ar5ra5:^ «icaa aa^fera fafer® jf^caaewa (sensation) 
oifsaai 'snaicaa 5 C 8 aiicv 1 taa^ ^ic?; «fca 
Cflierm f?ca afa aicva vie? afa i«a^ jicj? 

«i« aia? •M aai ea? aiiRicaa es^iria 1 


fv^ aaj^ ifivft ?in ^fsa 5 C 8 «aiev 
vf 58 ? vxsjii 5IC1? 59 5i?eaasif6 err® vea «iifv 1 
aa^i 'snfsi csia as; vr,a ®iif? afa c«^ ®ii?fa ?icvg 
vie? ;i!vi6 wiflw ara ^T^cei <5naia ^icasa^ s^tcaa^ 
58, a^i •av fv^ai "ac»fa »i<ca«f? 5 a ?i 1 

f' aiwisSi fv »if5>| JiaH ? diaicaa ^fea- 
^fei Svff-a® 5C5T ssiRicaa fv si^acJia 'sif®®® 
58, 'Biia evR av? cif^ss^si fa ai ? 

f?i?v fi^C'^ai? «if® i»i«ica^ swa a«'V*i ?i bis 
» fi£«ia >ii5istg ?i:!f f«i»5fda »ffg58 a&? 1 evw 
a§a >ic!f “^fasa ?^a “^a e«ic«^ ®ia ’i"»ie*^ fjr?v 
5j?caaR via sisa «a 1 ai ae6 <5ia ai? spsiva 
(pcrccptitin) 1 ncsig v^^f^fii wcaa?, fv^ aa^i 
£^,:icv £9ii5iic»ia m aea ^v:« '^laf? '£’«r wSi a5i^*i' 
aii've*iJ acai ^^caan^ mev ?ii, ^tcaacaa 
?T?i av? ^kBSKfaG ^memory image) <ncv • 


•cftwc^itf ctfa^ ■>i‘wv. vWvtaii 
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^'!S (stimulus) wisjm j[C5t 

siWJn <51 ®Ri coc^ a?iT® sii. (sic^ c^rs 

vca Bjistes «iisnc<rg «i!cai Wbb Ji^cawr?? sicSi^er 
siOTS "*t^ (explicit) ai (implicit) c«w 
atpnwfl *iw •ft'? *11? I a'oniCT? sitcatfi? (flat «i3lc®a 
;ii|jpj 5iS!?c?i^ a'iwwa 33 !'^ I cijf? 

C5N ?i ▼ca oi]^, yo^ s'^sf Bia^? yaa; t^rwia ^snsug 
snc^a ?'iE5 ?3j sjcen \ sisilifj <5itsiia 

(JitPPR ) 5CWI; fac“i? iflv ’i?;—»(ias{isi 

aii$i c^imicaa ; sjcsr xtsf fcssa 

cuTsncaa •'1TSI, •5115 ^«irffra 5fa-«j^wi9 v'lcsfa 

a««—<s!wa '”1 .*fa ’if'SK ■aiao 

JiTJii a?fcsa <81 ws a'Fwa wieii'*! 5 ?, ^swiaia 

c<ii®n^ e?5if5<in3 i?^iiiftf4; mm cK's;n? SIjf 

(sca ?i« I Jia f'j'l fsife'c? c? '5if555"^i^$ 
'sia^ fiPi c^iBim Jiiic?; «ii5ii3 a'y)iff.ei 1 

^®aK W'ln *irc^ a^i« 

ai ^icsf ^icaf 55ita<3 

^fsfl'8 acaw«ica Jifj? •q:^ i acai^«’ca a^ifg 
«IW1 C? yal^ia *5i;i!i;ii cqic'« 'Eiisai 

*11 cacejQ ^■b\us wcaf S’irla^ 

v^m *FH 'aisiai « c? su® -<Ft<i^55ii? <*«ii;i 

ctI 5ia ’It!;??!:*!? aiwic?? cs'c.im 1 

?i^ c?cai!^, csit? aeiOT—?i?i ^p^eiTCci^ f?;;? lac’ll 1 
£“iRi siiD^ snsiia 5ic*ia ’nsjc*! f?c»i? ®n?sic?a a lac*!? 
at*!? ?'ceia «?? csc’i Skeii, 'ai? *?*( laat "bic?? af«!i<3 
SIC? •nc'? c^eT 1 asnsiia tsic? c«i siig laaiSi *!*• Saeia*! afca- 
f55T assieiicei^—»fc^a JicaF c«i 4iwa ^'^4. viia ?C5? c^i 
c5i<i, sn?', f^i5 as’? £=»!? c?^, ^i?c5i c»n?ia 

?!ca?? 5ai? ?£!? west 'a^ «ri ?C5f 

?'?5fic«T^ Jitffrs ?iiaia '5i'i«®<sia a^aii^ter ac? 

c*??? ^c? ? 

l?in?1aT ac5f? ®nsiic?a siTgc^s ^^sl ®(i;nc?3 
?tac«a fa?«H ?it"i ^iiaicsia laa^ laasti) It'acaa aswc’v 
(sensory activity) ^at w? >i‘Biffic?a iss 'r«H 
(motor activity) f^ra? *?£? • fac»i? tac*r? 

Ila? laat t?C 5 a tat^^s ^tc*i? ’icsi ?%*«? fac*i? fac«i? 

=ItC»l? C?l?f WIC5 I C5N 5C5I ?l5iC«? £? 

5 ?, ?>i? §•?)?■?4 5C5T, asitaai -^c? '*aC'5 aitfi 
cart? ^Bi fiicw £31 'Si^xife ^caler^ ?1 5CS 
3R1 iflivlfi 31tc*l Seas??!? ?>ca 1 ^lefl? '«?* 
??c®« vw luat itca?c?? srfs «? (*?f *8^6 
^ *rafl I f'f^g ?«n an^fi? swi siiiac?? ta^i? 


cit*T ?i »iw^f5f 5i5pi« TaaiS oiw 
c?’ai ?m *n ®ifflM i la^ 'siw^ia aw 

’itcam-'siw (association area)! acawfS 
aswei? sicsr ’itc*nfli-«i‘P!:«f5 £?t<i ?c?c5 1 ac^ia'lS tis? 
*8at £*i*ft? (muscles) ’icsf srfscs? «^t“i 

£??? (nerve fibres) ^ibii. £>1^ a?f? sifsc®? 
ac®i*?16 :5^f?*S <5i?c"r? Jicsf ^twm-'si'BST « si'p ^c? 
aiai I ‘arasfi csi^’ *?snf5 §tciif?<s ?e?i aia *?!£?? ?c?i 
£? 'sacsR ^ 5C5n c?fS f«ic? si)sc«a sa^i'scer 
(auditory area) ^ifera 5C« '51 C«p *pc? '59ii:®ti 1 
?nf5i *1^16 ‘X^C'8 ca!?[»f: ia«nc?^ ^picj^i £*i? 

?£? c^ei ?i I Haul's?! ?c3r ?r,5f >9iifaa* aai? 
f?5r ’iicai'n ®i‘BCbt i *FC5f a^sisii csTita* ’k? 
'sfsl!:® ansT? ?i ?i ?»(? ai? ^i? sitca?? a» 

<!sif®®®i aefiksf ®ipf? ajtetsfa^fcT «5(isira £5'>oaia £®C5i 
Sketi-aiBfia atcaaa^i f?5i asm? 1 aiiara^il 
'j£i«? faji^ ?thc'i> ac$ cue! c? *f«R ?tca?? 

?cyf Taesr ?ac»i a'ow? 5 C« Sck5 £ae=iia ?i i 
55?s?it £?sS ?f? accT, <Bfi5iai *?!? f?ca ?i, 

wh<3, laat •?»f'a ci?c®T« 

‘ac«f?ic? ^li^ca £?«?] aic? ?i i a^w'eic? *m? fata 

*1? »3?Ccl'Q *FTC?? S'*r|->1?1 CWIC?? aC? ?*1? BI®I « "?C*f? 
at'»®«IC’f<3 ^I’lCB C®!!:®! I 

cn?c5i aiaic?? ft'l^c? iac®il 'sscai^'sic? 

*fca £? as>!$ic?5 ^?i6) cBico t?^?? ?>c? ®i?il ?i? 
?i I 3in??[—sieii^ 5ia?5. (sensory 

co-ordination)—^® fli^lasic? ®iwc?3 aeif?® 
? c?c5 £? ?ssit?i^ra SIC?! «nsrai •?£? »ii?f m 

a^vi5p5i? cwBic® I £?a? «iia?T ?t«T Btif*?—c^i? 
?>1 taW, £sic5i6? •mati a?;;?, ^c? ciafa 
’^c?? ‘>iic*i aac?f 'auci lam^i 

£? ei?« cjfiast a?? ?fai ?aic5,5r® f?c? wa c®i 
??a ^®iik ^®iil»r 1 'sl ??£?? ®i&a 
ac?i ‘a?"?c?? ac*(i?5i? ’fiaicsai csce 5 c? 

®if'®€a®i? 9m\ c? '^?5®ic?s ^W!S ®»$ a?!«i £?ai 
am > 

aiiaica? aiama®* atcaaca? 'jeiam 

'Sica*? gia s^ca aic?* 1 aaa £ai?im ^ £?h ®aa 
®m on?*!? ifl?t ?®)d snam £6ica 5!:? •GtSi, 

aac? ®m asai aaa aca ®aa £a)6 snam 
aa*B^ ?1f®a® isat ®n?5i (vague) ??i 
m I f*p^ c^ta c^H atga 'aicia ^i?i ^f^at- 
*ij?«i-«icav ¥fa fsitat aal® f"iWt i«*cw? ;ac®i *ic^a— 
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aiCTV !>W« 501 

1 jr«i c«icv *iRon f*i>5pRi siwi aw 
'«^aKC*i? ®iwa ’if^i «iic®i^ 

ai*i^8 5C5 'sx^ (w ®Rii iicer ^sf voi 

WTCV 1 'fit ‘i?ic*Js 9^58 tTflBfluo eidetic 

images ?wn 5a i 

^®aK v«n?6 criro ^iw jicsf ^lon ’^cai 
cawa c^iwfia far, cMwicaa ^ ^aat wicin ?(15 l®nffa 
ca Jia aj;fei^fa 5a ctu^®T'® ^^wawa 
8?ta8 SCT 55® area i aac*ia i&f®faaf sjaraaiR 
«TCa oRipn Ifscaa attaaJi^"n ai aw 
^ ^ca—fa^wlai aawa 'sifs^sia facact^? 
5!5-’itcaa^ (synaisthesia) i 

^rcai ^icai casria '5ii« aac^ crf^wsi ate wai 
aia I 'sitar aefi 5a a'fiuj ?§[fe, ai a*fii?F ^58a (coloured 
or coloured thinking ai phycho-chro- 
maesthesia) 1 cafR fai;*ta aaia. ^a ai, 
iac5! ai aw aca ®iat8 atap atar 'kaa aw fawa 
a® 'St^ I caaa ^«aal •lacei ilicaa c6'$^ia 5ac'®i ai 
C5ca c'srcaa %i wri a®id/ “^aat law caii^fafa 
•118 SR *tafaai 1 csaf^i fapaataCTaanjaacaf asicai vital 
c^a tac^R ^ac*la a® wt^^ta ■snw-caaa »iai?sa aw 
C5ac8a 5ga, a^a ^ ^aa, 1 ca^ ava 
vital vital caena a^faiBiia fatia fat*: a apvtaa fataa 
faeva a® ®nt5—vitai cvea 5apsi ‘v' ‘a’ atar, 

ava I ®iiaia siisi’ '“A^ at^’, ‘siTa vitair, Waa 
a^^s’ ^siifaa 'siij^fse vital vital 51® wai aia i m 
aa^ a5-a^ta’rtaa aj ^afen ®wi5a«i 1 

»fl| aataa ®i?®e54i eva at6 awi vf^a 1 'sta ata 
5a ^a^tsia c’wta cvia ai cvr avtaa aifetaia 
(association) xrsia vw vta 1 »iaa-cv aAei ata 
5aip viaa 51;® ’iica ca *iat® s'jfatv altsia 
5^5i^—anvpa a>i, cataa awi atei, ^aa^ns’iian 
aa^ sftsr 1 c®afa C5at8a cate 5?5a, ziraa qc.^ 5^a 
■lai evtaa faaia > aala a«RT vitaii cata fav te^re 
cnaai 5ca ^aa 501 aitv ; ait^ 5ite cater 

ai aaw aaa erit^i ^ ®iaivia 8ifa 51a ?pva S^a cBt^ 
ata . ak ^ivicaa hftv siviter cw |f6 ^frjta aw 1 
fv^ avteia caena csi a5-atcaaa at6 ai ? 'snara aicaa 
atfi ®K»fa avteia caerw'S wv^ avtaa a5-’Rcaaa 5a 
ai» m\ avteit '«aaa’ wfii »3at5i ai >nat®i vai 
WRW ca alei ac®a vai^ 'sraca waa aa, cv® cv5 aiai 
at«a vaie crac® ■aita 1 ^®ait ata 5a aasSi^ ta^ 


I 36wi aa. 10a aw 

vao5 aifia aiafav aia taat ®ia fawa oi®!® aif^aRia 
ayf®a 'G’w I CVR wv vac®a fata fa®i8 f8W<ataa 
a5,a aihwr aff vikv ava ®na"i faoi aitv 
«iw cf^ fOTfliaffi ate catea ca^ ac®a *tca 
aitv ®i5tBr elaait® teac®a vai ata »irgc9i 5ac®i cagal 
a®5il ®w ata ^ta 1 ca^ ava aite &aaca asAa a| 
catv a*fawii ate evS terta artva «aat 'sit® 'v* a*fte 
ate ai« at® ai’ii 5ca aitv ®T5cei ar? 5ca f®te ‘v’ cv 
afa ©lacaa, caaa aw^wi aeiter «naai at®a vai, 
aav aerter aiai ac®a vai, a» aertei enei ac®a vai 
'sifa ca^ ava 1 vital vKai evts jiI ©jaaiite 
aistaa at®i^ aeTa 5ca te caai aw 1 

anaiwa Ifera^tef ca faterteta vw vta m 
ana« 8tav aara <5iic5 1 caaa, aw te^a vta 
»aat atfa «aa 1 aiv m vta csia aivi aia’sw 
vital ita vflv^vtai antaw «aa^ ^ta aifav6i c’^ai^ 
teta tetait® awtei ®it«fa acar ca cvr ^vt® 

♦naca ai 1 atew onc’fET ^aat c^icwa aiief'wi m 

'saieiiai atai$ ®iwa aiwrwi aitaa viaa 1 aiv vr ana 
awi vac®i§ aa"ia te'oa ca ENT (Ear-Nose— 
Throat) aica fsfv^i faaiw lav^i teewa *ii«nl 
■atr? ScSks I ewa afa 5C5t viw ®15 ti ent’i. ^iceii 
cwRi aw ai, aiaia teara enw 1 catev caev 
aiaai a« aRta ca^aev 'anaai csia cvai^ i 

8ia (space) Jiat viw (time) awt« ensneaa 
caaa awai ca-afei'S ^avitev Ifecaa a5caA5i®w 
oti < •51 C5ia facat anaai ^aa iwa vfa w, ’icaia 
•a^®i «flat "Ttva ^k®!^ (intensity) ®iisntaa ap 
^aa aac« aiaai -aia vac® awrar vta 1 aw ai ’iws 
©aate a® aivta ®w ®k®i ®®^ 5ca, ana 

cate a® V1C5 aivta ®w ®k®ie caal 5ca 1 vier 
ai asm aac® apncaa awn mr? 'sti atete 
wtv aieai «if«a®i^teia aw"a<i (sequence) cacvi ' 
awi law ai awwka ata aw ?iai aa "at*# ca^ra 
5ii^®B5®i answi an® vte caller wv^ acar ac6 ai; 
wv wvte vta, wvt# ♦la «4vte ves ®wi ^wiwa 
C5®aw ®te® 5BI ®ica ansncaa atai ci®!® a^aia 
®teaic®?i aac® vi«(w aa5*na viw aac® awaw 
5fl« ca CVR vnaai eiie vte ai eva capita 

^RwatantBR ^itet® nw®, ®nifia atsrvte 
CVR ai CVR •sita wat cvr ai cvia aata afit® aiai 1 
®iSt 'BR wat vieicv vnaai vnaicaa '5if®®s®w i®i® *11 
vikai aait® *fite, ma viiitaifii m Sties fatea 
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aKfi^, 1983 ] 


5fawa «pc8i, «fOTg TssH^ersw 

8fC*?l^ I 

?t9Ti iiwlfi jwfrs 5F5i--'5ig ^si^- 
asw’tfsT. '$ni cf?,«»SR JR t^vig siwi ^oiic? 
aifganTi i «ficv ’mLw jn^wi ^ra, tawg siwj 
?C9r WpfflJ SIC*(1« ^ ^*011 sc$, C^R C^R 


wcfi cg«ft ¥w, c»Ri« gi :?5«ipi i la^ 

>isig«g siwi^ aegR ^cs ww sii^wg «i5 
®if®«'Si, ®]s Sq® fs^si, 5^ ^y"*Ri, ciR 
fg’SR’fg 55eJi-*ftei®ig i aic*ra e??t!?5 

sn^wg OT^ sicrig 51*195 Jig Ri&:® cg*^ gcsi^ ot 
J irfigfwS I 


«rt®t •cgip% 


>g®cgrg a«R sic^i ^cJsgi ®«-i-tge?ri ^si^oR 
sn5C<rg ^cgrawgral ai9fs lics? acJi^^csig 

gi 'snJiC'S gR! ^cgf^ceR—'sig^'^fgg^, tg®RX gWtg^jr, 
3R?«ii awg gsts'ii giggn si^^s-tgsi ®n9i?ig <3gc*p 



gjiw cgi*^ 


^iisj-cgt*^ t tig 973 4ii cJicajfg i 

^i9iWT9f gFioS swj mhgig cgigTC«g «3i gif«fflig 
S<scg?^8H« mgg’jgi gc«R f®fsi fscsR aigfjigf i 
•iiwgi ffBi wicg^gt, gF^n geic®*? g*RTc® i gw 

* ’'wv^Tlgncw, 9i*T»l'5l-7oooo9 


feigc®;? anggtra i gsi^sii wigg >a| ai^gf^cgs IgR^gi 
|gRl gC5» gigl gfcgii <m «iigg1gi gjcR gsngpjg 
gifggijft i gnsF^iif^iSR « gif«igi br gscg-fa^si <jpfg 
«]I*RSfJi I 

J“i*icg fewg iiv sftgs fg®i:itg eia i tig^ 

asicg aiP?®g S?®«r « aigl et^i^cgr 2g®'Rg» g^icsficv 
tggig 'sng^*! «Fcgf9C5fji i cji^ ggcJi 

5 CTg sicgi Bfjifgfagf iisf^ni ing? csitsnf^g snsigjisiicsrg 
snBigg CTtsnf^g gig^iw gugcsrivii ^cgji i tig 1g«tg 
fesfJi ^ntgUg* « cenfeTgg t tU 
5C5ig gsn^jR siii: 3 g fgs? ©neft tg^ ^gigs- f^eiRl: tig 
c«r:= 9 cacgtKsiR c^iwtsg c®iife?ggii Ittgsc^g 
wifsifai i ii| Jigc?,^ a5-W0g ^if^fgfg ^ag? 

Sag Sgsifggr Tgcg waig «na5 sig sicgj 

ag'ia are i 

17 g^Jig ggw a^R^ag 'jgg giaig gi feg^ 
g^cgg i "si-a ggiRg gcgi^ cga-igwcag gsiyi^aj 
acfg ai^ cag vra cspceis) i 

cgggic^ f5®i «’§ ^agf jgsre gi^i, enJi-tgesR 
jfPRig ali^R—lagfffC’p atg «r fgesiJi « «iagfgc^ 
'on'sls gW^, c^iif^, e cwMgfng gnagf 
snggi i »agiPii| ggej cg|,gt gg aig^, tg^i^ft « *n*ff«c'-9g 
gwc*f «ncgg i asc’gg t*re 'sica cgngTcecg 

55 5^65 'oi'sg^®! I cJi^ Jiag oiicf cgigtcgr min ^itR 

fa cgsic® 55 S1CT9 oif^g®! ^JiCfl I >8iCTa 

tg«fH^giift i^ptsiiRg oi«ftw gT«rgf^5i5l f55iii:g 

gpw g'tgg, sag tig gga 30*iig ffta i 1017 '^j^ica 
igpBig sji^gg <8 ii9sk*i caraic^g fgggs 55 ««5 fgc^^i 
51^5 gw g**ft f5gKg cgc® 55 fgfafawg 1 •a'c^g^ 
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srwi ffcsR <5im i c*!?:® ?« wsftc® i c»wc^ 
SI15'^3 5f331C3 k»»rc3 ’FI^ fj^t® f’F^ 

3M«f*n WC’F 5^5 5gfj^ i 

1014—1019 m] 9|«?r 13 «T?r$ 

<5na>sr*i ^c3j? 17 gig, <!^bt C3^4t« lacJifisOTJi 4ig 
c‘?’«ii "sigr®, ffWJ^ 12 3S3 i sni^wg Jicap towR. 
griWlC® iflCT 45 383 33C5| JItf® '5131 OIl?ra ^ 

aiBtil '5T3®C3f @W13 C6^1 ^rafSC®!?! I ®isi| 

^»f5«[ ftrcsi:??! si^gs aiiifi 

(Sng 51®% 3I^C«r3 ^<^513 f<?C3i:83 f3f®J4 FRf® 3^- 
ifl3 '5113^ '^31'f I 

'BUST 3C3 fwcsiwii 35 gip' 4,'1 S 8 1 

fgaisil f?5iiC3 'Itg c^i^i 'siic^ ais 12000 ^11 18016 

tP’F fifjl a«13R 3rC3Cg3 I u03 3W1 WI1C8 |l®5Pi. 

'gCaiST ; '113 £i5T31 ^1®513 

C3C^ 3J <13?CJH '.mi efiJii 313 I ^13 cei^is aiesi 
3i3-ai3l3C3rgi l^'ng 'silg^ro « ceiil?® 

Jil’I3C3r i!P5ig ef3J >j[':3Sf silST 3<l6l3 333 als- 

*PC3l8ei I 3n«?<3 5C3ff5r, C315n331 ®1 
?i:® W3l31 

l®f3 '5IT33CWC*! ®IT3f'8 f6ll3*^31«ITtl3 ©33f f531C3 
53 I 'SIWI3513 3^13 3513 ^3* 'VSig ■33if®C3' 
f®t3 l39lfggi3 <511311 ^3 I 331^3 l53Ti:3 3g 3f3 
f3333 (:‘f3 I ?5l3r?31 3585 ^^[33 70016, <513® 

c«ic^ 35016 <3 13 I 331 C3C3' 4( 016 c'P 3» ei:353 (sileg i 
C 31615 I 65 IC 3 3i »13I 313 ®li:® C33I 313 C3 f®l3 
2316 3t I5ic3i8i:5i3 c®iTl®l%iC3g S»'g, 'i^^iiceig 
4*13 1516, 9ll«ic®3 4*13 816. 55 ^ 13^33 e 8 I 3 I 3 J3®ill3«F 
'£C'§3 4'33 416, i:^ill®3333l3 4*13 1916 1 3^13*813 
<3 C5T13f!5Ii:33 4*13 616 «fl3< ’Piffi <3 333 l34C33 4*13 5 I 6 I 
*|l33l3 311313' l3‘f!:3 C3 1®13 C‘rl*IC3l8ra3 ®I 
'513W '513I3r 53 I 51^13 383 aC3 ai'^13’8 I3ai3l31 

C3 31l31«f 31*1C513 ®I's!3 ^<331 al33IC*tg 3C3f 31B 15 
l3ri:3nl36K33 ai3>l 1 1®13 Cfl^CSfesR C3R13 

'3licalfl83r 19.0 <5113 C3n513 7,92 I 51333 383 
*1C3 31*1 ai3 13'5 ‘st 3CeT 33113$ 5^31:8 I 

®13$$? Iggs'y 3'^163 35R1 C»R 5C3l85T 1031 
liK:38C3 3is;c?3 3m ac3 i c’fpi'Q 

885 l$l3 313J‘fC3r 313 l3, l3flg 3ia;;5 "JD 

315J^ « 31318 *3S 3I<S528C3S l$l3 l3l«H 3^ 4^3?f 3fC3 
313 I 3is:?83 al® 4ig lisr o)3l3 ^3i i 31 ^ < 5*13 


36$3 3 ^ IO 3 3Wfl 

$13 13^3 (angi® l$l3 OTi:3l5OT3 $13C$ I 3PI783 
'513I151C3 '5T3®l3C83 ®^3-3T331, I*!**!, 8»f3 « 3J ^311313 
T*l3 l^H? 5ral851 I l5‘2m3 »l3}3m 
3^^l3C$ al33$ 5i:3l8eT i C333 l5*23l '313l*l< 5i?CBI3 
'tlW3 31:3 a;3513MWg al$ ill’F 1381^3 iSFUt, 13^ « 
al$l5mi*i3i33$i 35,5^51 5t:3 g?ei i sisolg C8rivM3 
'3513313 t^!?ll3—31 C3t3f W'S '5ig$l33l 3;® 5C$ 
*nC3l3 I 

313133 31^33 «*f3 4l3 l8Sf SlTilsi lolSTgi^l 1. 313 
<511533$ l8«l <013 'll drills 3133) 1 f$l3 3C51C53—'5IC«fg 
aMW3l3®13 6(31 ®1*1<I 33lC83 '?1C8 313 l^*^ 35^1 
138113 31531 £311:31 31 31:51$ ©l'3li:83 «F11S 311131 ^1 I 
:j?l$13 31:38 4^513 W3 ^IC''? 51®1-C313n$ W 

aifegliw^ l3‘5g ®|I5t C3t*i1 £>1$ 31^^13 813 a58 31 
^C3 l3!^C33 :^CSr 3i:5iT8i.5l3-.at 'alC'F 13313 C3C3' 
3l3C3 l3C5 31C3 $1$ ^5 m 35*1 3^31:® l$l3 'Sp^vf I 

$T3^.$£'5 '«13W3 8*f'?. lsh^81, (5T(3fT5l3, Ceflll$3, 
C®!ll®f3811, ®13l <3 1^1§3 I Ns- 

:?;li*[5?(, ^ll®r.$8, 3<«15’1, 3^11, l65. 

<^51151 35C8i l5'^C83 3®13® 3iS ■<sr3r.&3 I 3$''6i;$ 'WK 
£3 i 6 8016 ‘5)3113 i 4016 »fli:¥g 5iT(:i«153l 3C3t8 I 
13=^ £3t3i3^, IC^^OTg $l®5l7i a !5'>(iri3OT3 4*13 <5111^^153! 
'«$ 3$16i;® 5q'’'l*8® I c8<8i5iT f a«n3 1®13 ^il®c'» 

C 8 I 3 I I 3 , 4i3 3:$ <£$ -8£»I3 31V131$ 18C513 ^3 

*1^11*1133' I giSfC^PCT 51«i>l'a5$ l^s-l '*!=“ ®3I3 I 

®13®1si:8g B?31 1®13 t.3“! I'^'l a¥ 5':j3W 3FC3 £<111:8^: 
$ $1313 I $4Tgi',®3 aHc *68’, c6ici':la3 ‘5Iilcl31i:6(j6’ 
(33? a5»^i:ag ^38 3 i®t 3 3sl33:g3 4-!g v‘)'i>l6 3$ i 

1®13 l8i;5l3 lil^l'F, 5l5»!l5f I w« 

5i33f«l l$l3 5 J«i6i 3£5r caCR £33 l3 I £®!lk3“llEr3 
4®3 ‘si^wig*! all's®! M^i 1 $ aitsg ^355il33' 

I'sl^ <iiag >i^ag a^^ia =»c?£83 1 ^13 l85t Baic33 e3i 
aS'S 3nf5(C‘l '5I13 ^lf3 ®1® 515113133 13^1 1 $35n£a 

13*515^ ^£36 f®l3 l8Ccl3 33l3 £^ Iflla C^C^F 5i**5:4 3;i5 I 
5imi:3|^3l3 8C®i ^911 « l3eSlC3g w*j^3 >i5nE3*I tSKSfllCfi- 
81-1$1'B 8i!pl 5n3 ^tigo SC31 £831 313 l3 1 

3«nfi:a3 l3S51C33 5I3i®8 cat 31381, IbI^f^^v, ^fI^, 
'4a35ll33f, $511:33 aci^ a;® al«l^, ^l$318l 8 i413’F. 

all$5ll5iiF 81^38381 5ngtC3|^3l 1048 '^»4)C31 78 

383 33151 5II3Fail3'fIi:513 a^l3 i^lsgfl^K'o fetl^tSIS 
ail3® 5^11 





f’ltiiT'S ?i!*fiw agw jit-} ?fra5T 

c*ipn^f6?i JiWJii c®c«^fs?cw ®ia€l?i 

?^5ilW a<a5I «C^ Ji^R ffll® ■'FflCSTR I 

vm c»W!^if3 <si. f®. f^sr 

1944 spd'C’f Ifflflc® ’IF^siTl'f’F £^<5C^ f!T?! >1515 

S9RR £?, nm FSigilfl f?Ji!i?( ^li4l>fta ''¥RICJi?!&^ 

>1)5 5I‘8^i’^i3 5fPI siF'SSR 'f-TC-^^ 

5fiia >51 1 en’iwgi 

awl ws ^M3f53 1 1736 

>fl5 'T'!? <jgitf!?ll 

c«irc’? ^TCTiR ^ics confess I'lfsi® 

i^?i I 1885 >1)5 ^f^i«iiM?i J!'T»Fi?ii5 ‘si>&ia- 

f?I®SI3'->fl?f «tw ( a^R ?§(«?&■■ fKiPR I 

laf^'r •JIJiR’FFCeT '85llw^3| 

afaa’caa >5^ c^kasi?! i 

>a5 aTaaics^ <1?*? ®ii>ti>it9 1808 

65 'll?) la^i ■‘iTRir.W!! p3;is1<3 

(1788-1 (S63) ai;9-®5f 5?i)rv§ spdia-lassig l5>i!W 
1844 1858 ^pii? i 

sne cm asa ^5), 1822 •f&ii’ff '8ii4i>fia 

W^Rfa»i ^ca vs^flaK^ i 

’»W9r ?nwa s!w 5 llawa an^a*i!si1 

'5i^»ft5IW?t fT':^ SR C*fS1 < 'flWF »W ?R1 C9, 

®l?IiJB (Rl-afaa5W aHl5 Tsa *119519 C>5 JiC9 'll 
5CIS| I 1819 ’I'^CT 811^9 *1919 519919 

a9!| ®RIC3 >&lsi C9I$ 919519 C9R I C^lflj «lf«99C99 
C9f*l CfR SHRK91«1 *f9£15 at£9 f9 t 1823 

|9>CT amq *pei9fM9 =?1£5 ^sfR 'oI9R 5^1 ’^si C^lS 

'^HRi' I asm ‘9if9^-5i:9i' a5C99 aa ‘amla 


■Rl9R’ k^ica ‘519191' (£19 9fl4*Fl?9>&19 ^ 891*1 TltsiST 

as-a^T 1 Ik9£9l 1825 sp^CT 5l81JI'a CSIt^r 899 91*^9 
ei5IS ‘>£l‘§l93l55f’ 9!8I'yi£I?l niches I 1829 '9^1£’f 
c9Wi5£?! fsfsi£ p:?!!:? '1?:^ f^i's?:^’ >St:’!9: ('slsi'ois 

£919, “5i3Cl 5195«i :j ?s)!p 

'5195 <T! Isr.lfafii csic<iif.?>i«, 9519's. l'^75 a^'9i) 

9'Rir.J!<?5'3 '5);i9r9*l 9?wf5ra9. 8I»1-C®181I 
^i>5~§Ri »T^c«r9 |?t f fgrs 'w»i"5 t ^i^ 

31l5? ®n!T ls[1«£9 gsaig ?|i»>!>(lii |fg|S| <3 CTl--cTf«9fPl 

^9 919'919 5if'’3i 'SfiS^t 5f;gl^C5irf I Jjfsl 98!£® 899£l 
9n£?l WIPW f94l«! ®r9^l9 SCB'UC‘99 C9ll9C99 

|f:?l9 -389 99?99'l‘9ii^D 93-51101® £ill9R 3 9S1C^?| 

C^11519 9’9519^ 99i:5£;9 95:9®! ''S£9f591 f3^!?'9 
yt'araaiTr^n t '!i;<'21?,gi ^iriiF.'sa 93i*i"*i 1989- 

Sfi'® i'.ijfiia' 8£9i*fgT 5^ M-ca f«. .f9? 

?«lsc?l ‘»F(pc® 9191 

5C9t5S1—'£'? £9 35 9 &''5i '51)9 f9 

?,?), m ms ^'fi!i;9‘f 'suffpita TiacJis®;!? i 

9J951 *flf® 3 S3|® :5i:9ic‘!i9 «ii:.i!;9a ^*iit 'wiailaai 
&-I516/-li1^ C®I9 '5n|R9r 'Skill's 49Ci5 81W*1 \^ \ 

'C6'^-3'»R!’-.fl9 '5119»I1>!J 5)5)9 3R f?! 'al91 I 

56t4-$f®!9 1*1C9 ¥919 S?® y.915| £3?:9(*1 

'si.'tRla ¥igi;5i^%l 1930 ’^>'^ii;r 9 ^99 i sia^isl 9igwi99 

ail'« ¥C9 f®fa C9I9I| 6*I¥«II?:519 8919 I.fg|')3jll9 5ill¥- 
I'S'^siala '5!93 c*( ¥W f^ceifl i ®i?v59;.^9 ac9i ^eiviei 
3C9l9li?£99 $*I¥«nCcTC®l? 8819 9^ '5II?P)C99 
Sllei'® 98 99'pn 5i:9l55t I CO^ $'i9'9tC51 ¥I5? ??9R1 
Jisics^ ¥i|9 915:191 9i's‘l« 9i;4,5ft9 ¥i5i:9'eft >ii¥ 

«li il¥l6 ^9 11819 ^'Sfa 9C99 I ^ 

'j’sffd ^^91^1 '51919 mnk 'si'^ista I 


26,{»i4l.t^C9T«,¥t«Tf1'r,-70U 032 
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136«ii 10*1 »»wn 


9ii:^ WS5? 'ssida £®l9^f«c*Rr 9W5ra 
‘Jl ^'^■919 tfl9^ ^f559 

cs»':s|k5f tfsR^ra »piffS (Acjbs »i®r*ri9 

39155 Sicn ‘Stsi:^’ 99»C55 >&t!l C919ira I WWv 

coir/of Wts t'SRjftsra l 9'B'I 

:^IT5TVBS 5TJCSI im ai«[iF5J51sn 91®Fsft '®f«9^«l«5’ 

faafli ^ler, 1828 mitt ai:^ 

viJ’J'lS j€!s[ tfs»*l lMl«l 9fC9feC«R I '15 ait *19 

1828 9? ^7^i?n ^^5i¥Tsi9 ‘jofa- 

cmriitf^u a‘T*W'c® ^ 2«f9 tfst^i 

W.JJICU •nm 5I?B'C?I ®?I ^C9!, CJ19K99 aW-s'tfl 
3'81'n $i9f| mm i caw'^Btsa >*1 

Ji^Eww m'ni aif®c99 

>isi!!f-! f^cT I sn^fg St^ssia cafgl i Stf^iaiM 
caFsl 'Q ^19 «?ii 76 >5if’iv6 §laisiy.?a a^iawa 

arcara ai-^a t^si^if^a 'ipcat cifTsi^^BS 

5^i3-|t!g)?!f() ^.T?( ?p?:afs!ce7it I (lagilas faa?c*ia ©jh 
'sits'if® c9'9 Sllisaisi c^a'la 5is?>ii:5)aar -amst ^la^la 
tf«i'il5ira ’ '5i:?'o, 8t caspiot 1980, ija? “s'*!*! 'siaata 
tfsf^ilaia <5 ^llagisj 9)i“*ia afsis^”, b'jcsjt*', 
tmt 1384, e^3j) 1 

39(^7 'siaala tf8»%ia sn scat's ^si tfwla afiaw^^l 
a«(si 'siaita >&tsiia \ fiicea ala'V'aJii 'siijuiat 
tmtTS wcas’ tffl’pfd 3&si-t'ssi?( Ma ’Pca (ACT 
‘S'Qrn aicsi iii*pf6 5f0tsiiar.^ ®i>iw- 18i3-iia 

16t airaj© 1 liia mu c<iai$t?i aiB ^aia (fsjS 
f57'®:5)) J^ifa ?cati%5r i t^'®?!! casrai^la eJtj 

fijit >§l3iaf6a C9I15T ^ica^i i 

a>i®f$ §cst9iCTiiii '5iiii 5fia asiacJt^ielcaf ^la ’Fir.^ 5115 : 19 ! 
af9C®s» ®ia^1a ^laia laa? icS arpnalfia 

S’icat 9715 ^iL^hrn ^awtda afaemcJia « ai^'iTca^c'ia 
«nfaa 1 ^^ib ascaa'S cal'*! uot a^ilaitatfia arc^ 3t<BifaT's 
^snarl ai ®!3 t^siwa cpr 

■a'fe aa t5t t 

caiaitca aasi wiwa m»ii sienaa uinfi^la 

asiawa&la 1 1834 «aa lOt .sn6 t®l9 sni^^ioca 'aia 
amwi.« aiiiPtcac niusia biichw oiiwifat® afca^ 1 vat 
.»4||Rf “'^B f^jp 15t siTcSa 'an cuc^d ^fcvia 
avrf'a^ ’im cec'a «fR} aia, <«t caiaitna 
M'SJia Earl of dare <!« aifigc'® •awfec^j^ 1 ait?c® 
csnfi 'sii^i'a^i msfi ^ 1 . ^cat^sr siai^ aiKin« a5nm. 
tnf«eT 9^:99611 fjiwt ^®fa 'vrat«W9 ‘msn- 
f*i6ia’ >8 ?sRiW asaif® 1 1885 swicfeai sirfa^® 


^a vm anfa m»lk mm ommi ai^ 1 >at 
aSaia aKS!¥ *fca 1^66 cawtn *i?n mipw 
man aCT 1 s’atJii mm ♦ffe*napfa aian nmn 

59?a anf ms mmti cm 1 «trtfi»fla ^aiawaafl ta'? 
mm ^*nac9a ^caiana aja^« .anf*w»i 1 
£515150 tEHiejfta aiw Biwit aan sc^i cm^ 
aiamm feta w tJi caiwiln 1 'sit air»'t'^!«Bi tsiwa 
ait^ anfwt tTsfsi taatfi m6mS Bwitcaa aiamsi ap^ta 
aFcatanm 1 tat^im «im»a c«t^it cii yi8||| p a^ 
isnra S!«fQ feta fe<h*i artaferaa 1 

caiaiSna taeitwa^’^m l:?9f6t6^mCTa »i®:aa *19 
C5imaatia afec^amimv ta»&Ta aiiiOT'aicaa aw o-iJf.t^caa 
31359 59 1 wait 5i9vicaa ar^fe 3T'e9ia 33 
®rc»i‘aic33 'agraica wi<f3)a'lm > 1519 ! ataia em (lacaa 
¥£3 as e 35999 taana) vft t^rniafeiicri cant cw9 1 
^a-Stana « acam taan a^'ni t'^aifi a5*i 
T3I3 W9I -antfiJlta 1839-ii3 tsscaaca t^siK's mJia 1 
tmire aini « Iwiiw laa^a^a wm wts®^! fen 
fefe <aspt$ at<3 wcmi 1 t5& Ifeai ca^nifea ca^i^ 
aitp t®c3a>6c^3 «iinw55?i:si fefe aaw casii:^ 3t«3is6>i 
^•3ife3 c6a5i aicg ml'?® ^Pia'aisng cam caa 1 
ntaa tfeataita^ ua wic^a R9! t«>fe 3aa®1 

'aic^ tafen ^laamia « t^stiwa ©tar via? 

aFcaa I t^mtC'S mafia J^sicat fefe 3tsTc6affeaF 
t^afetfiSc^a ?5ife®fe^ aa5ii3Jf, fetssr tfe^tafe rniicai- 
facB^na a«T5ii3«r, 1840-Ha3 6t ca csimitt^ m 
<5n<>a Bill'S ainnfa *«a? tafe3 maitan^icaa caa^ife^^ 
ca^3ic93 aaai3a bii® vhr 1 

BWI9PI9 'BW C3a arn CTOa canil-l B9| fefe 5CJ99, 
wt 3aC9 18*^0-1113 lot f3ltCB3‘a'S9 filtaa’ 3t8^19 

iflvfe ‘a*feTfe’-3 fe«ii39 a»it3« 5 cai 1 caiaitcaa 
561 a aai#fe3 as3ife3 sm'nca'asws cm ctpi# m 
tscBvfi^fBa' tt«9fei3 e t3t3a6i3 cia* cafemfeff- 
3n 'Bit®® « ^cami vuv aifetv fecsm arsw Bitwa 1 
af iraamiafe awi "smTiafet acamfe 5nt9 1 tTOSS 
aitteit ^JiT^^'SKa mfeap stb t^miawmt 
afecaiiftws 3315 arn wtjfts <*▼ mai amsi ®im 
▼inm I ttafetaife^ »nan9 «<i® $05 jRivral 3w «n3 
cans? 'SR^'fe Birtfsitns a|arw 3C3'3 bus arfatfe 59fe 1 
1841 ap&K33 cmigra few sisc® t*RB rniwa 
miifefJfe I l«n 4391 9'59 arrtsra sRja arsis mitt, 
27c 3 ai$ fefe 39TBI cJimittSs fe^s® 5i;»i9» 
cwi .'esws ^ 919 awa apR9, ®|t aritafi asfaW 
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»»#! VC?R tfl?R ^ CWJl 

JilifJi, Jira m ^Hcai, wrefsRiw ii*F 
>0^^ sna ii®<38i«‘ 5|iwi^;i-iig jjsjirftjq ^■sf^^. 
^«r sn® vni5i i ici wogi 

?CSf5®l ctTS SfflWlWI— 

ardaseer cursetjee esquire 
SHIP builder of BOMBAY lately in 
England having undertaken the journey of 
this country at his own expense in order 
to perfect himself in the knowledge of the 
Steam Engine as applicable to Naviption 
and to acquaint himself with the arts and 
the manufactures of Europe with the view 
of improving his own country and his 
countrymen, a gmtleman well versed in 
the theory and practise of Naval Archi¬ 
tecture and devoted to scientific pursuits¬ 
having introduced lighting by gas into 
Bombay where he perfected a small gas 
establishment aided exclusively by Native 
workman ; having also at his own charge 
built a vessel of sixty tons to which he 
adopted a Steam Engine sent out from this 
country and manufactured and fitted every 
other part of the machinery and navigated 
the vessel entirely with native workrrieii 
and Engineman, chiefly instructed aiid 
trained by himself; and having otherwise 
promoted science and the useful art in his 
own country to which he has just returned, 
having while in England obtained the 
appoimraent of ip)rincipal inspector of 
Steam Machinery to the East India 
Company, being desirous of becoming 
a Follow of the Royal Society— 

We whose names are hereto subscribed 
of our personal knowledge consider him 
as deserving of that honour, as likely to 
become a valuable and useful member— 
And we beg to recommend him 
from his peculiar situation, and the proofs 
he has given of his desire to extend natural 
knowledge in India. 


Dated this twenty seventh day of 
Match 1841, 

C*imi liRCS 

C^I *15^ 51] I SJC51 ?1<I' 

cj] ^51 SIC4I alaiw? 

a?«l «« 5IIC5] ilaasw? 

weic^' alasifoi'® <3 I’ 

eiPKW m c^'STSfC^ 'sigsBlcgg 

f«5n ®«isi 

( ar®:] fsi'^ SP&ia csi'fe’^eisi smtsiSiSl <3 cgic®g 

9|^sf jiHiicii 1857 leii isfgtg 

aw aa g?*! gsca:! 1 

laaia ®ig aiJiiHi alaw ftif^ 1 

1837 stejiiosa 

CJiiai^fSa wma 1850-ia mkw cs!<PifR 5 i 

s 

5i5-5i®ial® 1 

1851-a 16t cJppial f®?:] 'Iia psitsil 
iiia iiicsi 8 u fiwa 

msf 1 caiwa Jisaif® iia 

sisa-j] 51511^ <3 

fiifsi® I 

CTcaJua t®f?[ hsisaia ^'cn-i's sst*i m 
‘fiat wca c^ara acd 'sncsifaafi- cdc^F carwa ’Fiaaifiia 
^5]j faf®a aawa ^^-esa^ as ^ 1^=31 1 

>i«ri airtaai^il'S Islii am 

asidii afcasi «rai?ca 1 cararica *K5igif»ji e 
cBiScsa vi» asacJta fasw« ^ig i 

1852-10 l®l5i cdisi^ca f?ca i 

1855-ifl aw al^’ 5511 

#0 5F!i#?aa gris? aiaaa sta®i aa 'sia 
’^afisa aswa asie?ta)?ia al« a'^ii eriVr^K c’nif 'sw 
f®ca<^ 6 i>i' isaFffi asf®?5 tic** siicii siacai 6 i^ia 

eiaJiaasisflsi 'srsi ainwa a?*! ^caj] 1 
1859-0 tsfa (^^laaia Itsiira how ?ir i 
1861-c$ afar^ia ^'sw csfiISsti c^raRlg 
! 5 [aflac'^c' 8 ‘& fsipsf^ ^tc’Sia 5 asa aitir 

i!«?i fat® awi ijsi I 



378 




fs!5SI!?8 *IW ’^rac®!? (iR^ iilRIWI 

1877-iaa 165 (Ir «JaJaa>iiH s3c$ i 

1983-iia 65 'sclRa ^i4i>fta eaifirara 

175®!} wlw Itwjftaiacar simi 

cfTRi ’^fa *ic«}ife® »i![vica ^a*i ’scaa» 


[ 26m ««, lO*} J*wii 

'lK»r tia ai»n !i«ipia ®}PP}fS 'sjurh f«TE« ♦nfa i 
(^»~m *11. esiWai, ‘'iq4i?i1a a(RiPK«T, 
5iic5'»r 'sjirs 14 ’a'®, 1949, 

•ji 268-^72 mK <fl. «iia. *«. ©siffa}, 
>ncs*T ®Rf ©ailwaf, ’i? 52-67 ) 


CTtiR5t ^i^tcaa 


«ica«T ^lavcaa c^JKaaj 

1833 2 lc“i sitiRa ^i^c^c^ia ^vKiejsi »^5ca 

i ®ns!cs !5 siflia’sm 5 fsi^f)«ita^ t^ica 

a*?ic“iiJii I ^a aiaia *!ia>f$, a!>}iSi=}’y afia«ii!}i 
f 5 »r I aa^i c<rcas 5 a^n:*iTsia 

*ii 5 a!}a*iw}a Jiiaiaafi} aaHi fsial^i a> 3 c®R i isaif*^ 

*fl5fl’P!} aaHi ’aaia swa c«rai:6!R ca ai^c^iiaaita*! 
ak anrSa a® ai ii 5 aacaa caia fala^g ^^5 s^j i^ca 
c!}«ai.aia er^csr *ii 5 lac*»}a^ tel*'-af6a >i 5 c^ tat,’*p(at*ia 
sa aicas- m 1 *ii 5 ®Ka 5 1867 f®fa ai^caa* 
anyjjicqa aiaaiaaist wiilawa 

a>Ka I t®aiai 56 (siiwcjp® caicaei ona« «)war 

Tac^iaaF -aai^f aif?a«ia a^ca caa 1 

aiTwcscBa ®}ia *ii«fl6 a^? alT® 5^511 aif*i^ia aif 
awa BCfiaia c'aiiife!aisi ’ufa caia aaa c®«! taai»ja 1 
aiawara aiJiigfaa kfacaa cncfi*^ ca'Siyj^^ c$ 5 ! 
faan*iwa feaca aiJl ® »§a aief S’^i^a awa » 
1896 aiacaai aiaa isiaaia caicawa 5a 1 
^ijia 'siiCT aiwtff® caiHR ataie -nca *iia!6 a?’?} 
aw 90 ew ®'eiia tfia acaa 1 '^a 5^]' si^aica 
diaia =i*i' caca sff® asa (1) ^laialafji (2) aaiaa 
a'ar (i) c'sastl'^aii « aiala®^ ( 4 ) aik®j ( 5 ) faaai?« 
*a5 ^'5fi> faaca ScH’^cami wlfsfi^ ac<a‘i! 'S.'siaaiwa 
^aj caicasT ^a^ia ca<s5i sja 1 araf® ^ caa a«a aca 
*8|8fa’tf>K®e caitaer “^aaia wtai i *ii’»)TC'^ Swa 
aai cat® aica a® aaa *115 ^a^icaa \m 2 
®5iitaa fa^ cafa ci«(ia aia 20 ata* 61^*11 , 

!l 5 c©caa caicast aW^ IVOO '^•^Tta aT^'Aa^a 
*iia^ 1901 fBcaa? aica aaa caicaaf ‘‘i^fia 

(?f«ai n ?a I aaa a^a atai la'^ia cawa ®iai 

42i. caia'^a atf, a(aai»i*68 


5C5ia “aaM^aaiw *ii«al’aa ®iifa»'^ aca^wa ( ), 

aaiata «!•& ( 55rii« ), 0 psa^f'cana aai 

ai^ cafa^ ( ), »iit5r.®i cgfar ^:«!ia ( ai«T ) «ihi 

“iif^sa aa! ^5^iaJinc«a $ai*& ^ aiwa 1 

flaiCT ag}} »ra»ia caicas? ^laa^ia caasraia eilla* 
ai?»5 c-at® mcaa; •ai'}! aicaa ■^aaicaa caca 
aiiatei'Q aataisa caicaet ^a^ia caaia all® c!}5 1 caicasi 
^aaicaa anmca ^la's inafii aii'^ia 5ia*ita 1 *iia5 
faaca *iiaifaa aif« ca caia a^ta caicaffr ^a'sna tace?®! 
5C® can aiai Cfl5 1 «i}« atafa *iia5 laata *!ia a?ca 
caicaer ^x^’aia ta&ata Jjtaiee f®q 1 ®ia»n ®faaic®'e 
*a5 alf® a^ia «iiaca fa!}i ®i asi aia jii i 

<5}i5 aacBta aa aaw lata 'la^ia c^atac^a 
feta 5C5Ta tacficaa S5f«aia c^aataa^i 1 5fe 25 a^a 
aaw 1915 '^J§n*if v[ffi8it<5ifiia wicast “^xa^ia 1 
anemia 'la'aia »ii«ai ■jsa'waMas^’ 

![ca ®fic5 I c>i6i 5W1 csiJialanM <3 *feia aiai ^liia S^t^iaisi 
sica«T aii^i awijat’wa ai«i c^^iife® «§a ( f^fsf) ^caa«iia 
1915 ’ifisltawiia pa^at i?!} 1 <5n^ 
t*!®i « c^icaar i9ana ®na 

fe I ®ca h®!.© *iQ ®ii5Tiai®ica c^uca^r ^a^ia cntac?!} 
ma?} ©i^ijai^iai 5cei!} (1) »iiia catiiJia' 6s;3ia ( 1906 
) « ^la c5C«t »iHa e?^ c»(w6 
( 1937, <i*nelta'ni), ina) tatS«i, 

(2) c®;?aK?^a casifea^ caia ( 1922 <i^}«f- 

tafii)«'lia c%ce! ®ica caia ( 1975 *s»fi«ffa*rji). 

( 3 ) ^ 5 c®c!}a ciaii’i^ 5 it?i®H c 1924 

Rai«(ta»Ji) « ^la c^csr ^laji^ar ^15 sttu®i;i (1981 

‘«iirNta»fU) I 

tuaiw caai H®! « aiai cRitasi 



379 


19831 t?nw«i IM* 


C*JCTTP? tifll 51^5 \ <«§l 'S«*R| 

cjn'mc*n’i fv? sis \ 

CSliWSf ’IfllUHS fe?®5TC5| f^^tlssTRRI luS'Sig^S 
I «iis sfw«» 5tsfi, iflvsTQ »ff5SRr 
511, sisi, cm « wsit 5is«w caiTW»r c*tcs!:sJ! i 

SCSI T*raRi f« swui 1903 ’wnf- 

fqfrna'5ira ^Kirg C51CS ^ « c«if»i<3 

1935 SJira!i*ni:ar <ia'»n »ni? i Sjal®! « 

i«i?5T« f?n 3Jii55?»iici CRiwer *ia^Ta c^e ay® (sicsf 
fgw:i I 

m _^_ m 

siwra ysT? SC5IJ? aspi (sncs^r tswsi fsf?? 

5?iis »ii^ <3««w iflsra jei'® nt^ i 1911 
«l®gisi sirfawaa mi ts^^asra sjhhji- 

•(itt iisf| si^icsi ^?s®i !?i I 5^wia»i®» 

f^wa yal tua "anw 1906 
siiai sw I 

wiwsi 'la’sia 'sna slai J^ia c'^cacssi'liwa sic«n 

fgsla^w (j^sia ) acawsi sairnv sr^aijj atsr^ i 

till a^rwlaari;! 1954 asnaJi»tCT 'sna 

1963 «p#ic^ »fiV?sa ^sii ifl§ 'la^ia i aii.*rac5i« 
Jiscsa ^csr aasi<i caisn ‘PinHia •s>ifaw»ifa«i « ®Pm^ 
fajcsi tt i^r<r^ aca 5i«sii!i a^ca ^fsi Jiiailaw fa’iaf 

®(ii5i® 3j?^ sscaiis^ I ^la '*Tfq<j5i*i ^£la^^'Q 

am asca BiaiM i mk taara a«si fafj? jaia ciJicas? 
^^la ^iiaia ^pca^i Ist?? «str 'sncafa^pia 

la'sla«f,i5icaa '5ian*Tv aif®j? i f®!^ cat’sn'ai^i 
arrant ^csraft^ancT »fca ‘afriaffaTna 

I 1956 ]^ii?fe«Sia ^ifaJticaa brt 
aiicSsi«“i^wa 5i'c« 'S’^wics ‘awisffa'f'ia wicaar la^ia 
*fR I ^jqaia 1972 ^ cai fif^, ■lia ?ra aa.5 a''a'ia 
m f*ncaa acw 'silaafiaif^^ia «caa 
®nla»icaa ^aii a^i^fSaTna CTicaai i aifsc^ia 

halaaia wicaer ‘^[a'^na «ifa »ijvlf»r^ wc^r ^a*fta i 
^ai fa. fa. uia ( aif®a, f *na « ^s^a faca 
^«fa) amv ca ®r5a «iTfa»icaa eai caicaar 'i^^ia ap? 
cal faaca 'si:aa«!i area 1956 aai# afjpia aif®wa 
^siaaiw |f*iaa laafatrimca ®#caS fealnn i raar| faaca 
?a[a (?nca5T 'la^ia e-^nicsa i«sr ®ija Saaifav 

C¥*ifa^ fa-afatriqiaa aaiawa awim’s QFsfav 
aii^^iia I Ik 1958 canfScaa S-aa w:aa*ffa 
awaTO>nac4 »f| ^astia »ir « •aa*ia f®. <«a. «a 
(f® 'sififacaik^fyar lal^ ) swcf ®si anfasitaa 
^11980 ’^ic»fk®laaiaaaffia«TC3rc*wa»f laa^la*lR i 


rflyjkvsra enew ^a®ia *naia ar«n a5E» 
cnla*^i|iRa aFsi.ss saicsf wra vai scat aiiisiai 
aail ^k ar|:in>i|s[ «tFC»ff«par®iai«r wkstaa 

m ksk’SJFc : far^ «iiRcat| anw^i s(i ca fek 4^ 
^uraarial awfasi’aa kcaca (Ricasr ^js^ia 

*fRki 1911 ycSilcBTarf^ar «acw#8 aaa 

faaRsiai® aiwji w«aia f®k *nrii^im cRcaar 
T^awa aw i ri^ ®caa acai kk 'BucsriaraH ca wifik 
araia »JsksnB isl *na«na Jja^n® vtaR i 
««6i caraai 'snaial inaai aa. fac’sa «icJiar 
SIP? arcaa ca cnlJtJ^j^car 'eia ‘fawa awc-ak^®! ®a' 

( 1905)(iia? '^aiaa dicaka®! ®wa’ (1915 
kaica anao jaia caicaai ^a^ia ca«ai 

Sfc® fsar I 

§15®, ®qfK®a af«n aacsr aca ’fc® ca| aa 
iaa.kvwa arai alai -a'nsffaa fscaca fa'sfaaii®. 
pntaa vtafSa ac® >1 aa aaca ^\m t 5 ca« taiai®a 
»iai«[faa «iT«sTa aiai sea ra'caa aaiacR ^aaiia ca'sai 
sa I n'wa acai w§ aiaiacari^ ( 1909 ), 

«ai*STa aPl»§ ( 1920 ), ca^sfaar af® (1921 

), ( 1922 ^\^), 5<ia^ ISca ( 1934 

), Wia ka?l ( 1936 ), «ic5isia (1944 

). caa. fS. 'S usraisnS an^kstR (1951 
). ^^catsia ( 1968 (1971 

<^$1^ ) a^ka Jiia Scsacaia) i 

rflsi®? ®icaar acacaa aiai §itaa oiifasia 

®«n calkar ^siawicaa faafaan® «isi5*3'^iaia“i®j 

CTicaaj '15'^ia ^ k I ia‘caa acai a ®c!?a 
(csfakfS) 'siifas'Si aifaaia iasifaar cat'Gsfla', 
’taai^a nia ®caa faaii® ki^h iassikar ciR'is 
jpna casas, gaarcaa ®5 anfaa^i iaasilaar 
ww®*i I faf®R aac*ia rflsaki kaca calf si v 5icaa«iia 
isRi faaii® »papit ’wMfai caraw, Icaafkaa 

®Ci?a aafaaln iskia ^raivffaa Scwacaat «^iiSsf^aia « 
»fasn^a fa®T®a aac® esUerv cia«ncsia cai fa"!!!® 
«a j|e?ia jj?f®a qia §csiacaTai i ra'caa acaj ilafia 
511 ?! ana cafSI iiwr ^Ifa® w|, ai| ®faaic®« cal 
awiaiar rgsi sitpawcaa «iia catR'S §*na cb| i 

<si« ■»rtai ca ar^ai afsaal aksii faf®« faaca 
«pnaia*i ykcaa wai c*acaai ^aa-ica aaitk® scaesa 
<k*ra -awi caalyaf « §ia caca |ak C5ik« yafa 
ancal aan staw i oacafaaria cwkvi 

( 1938 «flKlBkc®j), aifaai c^n^aiaia 
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i 1963 •wiaffwni, qiwfjw ), 5!#R 

( 1964 5JiRi!?», ^cSj? ), pwft ^Jnvjj (1966 

), c?nnf9R ^aicsu ( 1977^'^fc^ »fR(t«- 
p$?8ff<Tnji) sinfi?r cSaJfl ( 1978 ^>frCT 
»n(fe?I m ®T5® ) I 4<tTW 4V$1 iPR V5W m I 
«imap® pflwei ^i? CT f«Rcii 

c^w«n ^Bifew ®ni sn 

5i??9ri I 

piic<if Tswcafl sifsrvi c<f«rc»r w<(i ^iw « 

«iicsifiiivui' sn’ils’^fai^ an a!®!!!? caw 

CIIJK15I I tfl3 JRHi C’VI^i'Q SIfipflf® OJfW Oilfs} :{| 
®w sifisii I 

♦rts f®qsfi^ ‘ (.mm <1WW 

cawc?!? I <«*5! ^csm 55K « aft (i957 
5?na^s1) m sie ( 1976 
««*?n f®5?8rcJi$ csrw«f ^iwia cawc^q afuff^ws 
m «IICSlfflVlS f?CTW I 

«« a4« tfilaai ^^iwcaa f^cJiw ntsi 

csnwsT ^[fl^Rr cawKR "iiws a^aii 5it® cawi ma i »«w?i 
siw{ Bfiaiift cncw %ef5^ i <ii*si ©ih 
^S vi'QSi (1949 ), faR caronwiai (1965 

Iffie laifsF (1973 ) i iii*iu f®swca5 

•ww'fainia cn?! ^Sfacaik atTeaRPsi aif?c®j «na 
1981 wim crofc saisia aiw caic^ 
Ti^Ri am I 

'BTSslrora ac^ii 5w^a^ aia caic?^ ‘tp^ra carawa 1 
ii‘CR?i a«j fii'svfsi s^'lsaia 1913 fka aikc®r, an? 
fa. f®. 5sia 1930 afiaffwjm.snaiacSwai 1978 
aif^a «fai '5iig m. 5®:aa5 1953 ’^s^ica a«nsf- 
fwis cawBf aia 1 uiaita acaa!7?'ST?i»^rf«tpw 
Wifw c^RiHi 'snwfii’na I 1968 anfafaaiw 
f®. (fla.-oia a«?p® ©®ri ^ara ^iw ^awiai ac^aaw 


<Ri«wiia¥ cawai caicfR ’iflw aia 1 ca^ 

aaiica af®® 1 ®t^ 4rcv nt^ feacaa awil aai ?«fa 1 

SK®!?! cmm » 33 ww fatifwii ▼«« aaw 
ana cawraacaa aia laca ac?» caiare aa 1857 
«p^CT §5ga awcaa «nac^ aaia^a awa 1 afa^ 
f®fa fafSa aiafav facaa fa^ 1881 '^aha cai^f 
1899'•('frw «Rfa >fH «n^« wjfafa '<t^'¥»w®i5 
^f«na cafocait aifeca aiiaBf® feaa \ it siagf 
aswasni^ 1898 ap&ica ®»n4fi8a cafac®^ caaraa, 
cai >ia®na ,ajRi4J ^laaraica aiiOTtliai aiw 
_faw acaaai aam aaa ufcaicaa afai^awacifl^w*! 
'aifaan awa 1 ^aaas f®ta fs^ f^rea aia 
1902 ^*&ica akatasi awra acaaan aai fsfaaaiaia 
caica«T ’iwis aR j <!» aafca a^aisiapft f^caca 
TO! afa® I 

1901 aw £«▼ «iisf ♦rtg ‘ataaa sffaafa’ 
aifaroa aiafav «i«fliav «i«g[a aiaia 1979 ^ic^i 
aaisffaaiTs caica^i 'laaBi aia 1 onaja aiaia wai 
aicat aif^sicaa aiafs^ 1 20 a«a.®ica 1946 ^ic^f 
f®fa awi^aara 8w®a acaaaia aai c^afa®? faafaanac?i 
aia I sncai vwv ap aifarsicas aiaaiafav ataa«n 
cacsa Saw'll faaiw awi 57 aswa 376i 

a«^ c^c6w facaca, vaa® f^iafaanacs 

'aaiiaaifi faf^ai l®wf^ awa*nai« 1 cianaar aiaw 
^ra caicaei a^an m aia acacta ^®iffi'tc® 'lia 

af®fi® aaialfaaiia anig^if®’? c^m ; ^£a*ii 
w, aifasTca caw ^saivia c^icai ^i*! 

5a«ifav afa ^®ffft3 ill acaaai caca gicaa ®ca ®ica 
caa cvicai ai a?c® ^ 1 alsifaa caa®!!?!! 
5 CBe ai^faa af® iiaaFsi aaa « aicaa ^ai W5ia=p 
awKSR am caicaai lf®?ita a«(wa ceiai 

aww I 


l^ith Best Compliments From: 


Aryya Lazmi Book Binding Works 


101, Baithak Khaca Road 
Calcutta-700009 
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1984 ^niffd-wapBS 

«ll^ I W*n^ ’IW aw H?T’»fW* 
5Bit fspiTW «JC»»I "«<il f *W1 «T8!i:5TBI OTfeOi's 

Jiwi«n*f5iifta 5CT 5[S[T»iw *iicw i ^sniJ« 

c^sw® s?apD!!i’Rfl'(star city) c® 

I csc^ nf^i iiiq( arsrc^ran wra fvf 
asna 'sucn ©rsc^w fwncjw 

*t^lCBn5511 Wf I 

'SRi'i^l?! sRn’n^f^wpw ?c»!q ®i faw I 

aw?wini f>i. f®. siawa »iw ‘vafsiv cs' l^tcs 

?ic^*ii v?!!?! 51*151 Ta?R '5i?m 551VR f^wpm a5nt!t5 
af® «IISI^ I C5' (a5< ®T5 '51=«WI 

fa55 '5JI5<3 11PR«n5 W*?! ®S ai51'51^ 1947 
«ll!:*nrwiw Iil5tf6 ^ICWqNRr 5fCiR I cO 

Ji^aw ^55^4'wc^a cs'Q5i 55 1962 i 
m a5viT5 Scf Jiw a^rvi*! «tc55*n5 laafW 

fT®t5 afa5<r [Indian National Committe for 
Space Research! 55 1 'fl5< fsawwa 6Km. 
S^ca <g5T5 arfa® 55 ks'^'a ac^S ca>»iiR 

(Equatorial Rocket Launching Station) 1 
1963 21w flc^wa «2ii c^w W’f cti^?! 55 

aasi 1 loffi *n«5i fitrahss NASA-a vis c«icv 1 
1967 ’^’^icva 31pn csngi 55 RH-75 siiw 
®T5c«5 isfa fjia?5 5cv$ I '68c$ a*nsi»rft §!sra3 ^W«i 
‘•JfW’ 5CVS CVBWcV 513[J««:5a turn 

’*E?R I tnaaoi ffnwi faw^twa 5i5t*nf’t®T5 'siaa'la 
5^sT«i f5ai*ita! 2^35 CJi-fta (centaur) acv® 
VC5J11 acvcfii aw »n«fv wHi 55 
'69 *5[j^ 26 w c^aiat 1 

1971 ’fdicv »n5T®ili-«fla ^^5a5«g5t5 atvS 
^w»i*i cvatSa 5n*r««i V5i 55 ‘faw Jnateil c»M*t 
P<'^’ (Vikrajn Sarabhai Space Centre) 1 
^fesicai .c5Tf5*ll' fsrfacw f*i“t 5t® 

H »C5 I K*i RH-100. RH-125, RH-300 ts^ 
55515 5CV$ ^Snfvs 55 I RH-100 1*151 RH- 
125 jij acvcda fvf 555«w atfica V5i 
^ ^awaj^enaka L 451 Menaka-II_^J5c*i 


'=n551'851 ♦1<C5V*1V151 5CvS I 4a'»(C5 tsSv 55 '«15« 

555p5 acvg RH-560 1 4sifi '73 ^5*^ aw 
®55f m^iUin 5cv6f6cv (RH-250) C5ii?i 5a 
•ail «cv I 

4aaE5 'Bfifc ac5«i VC5 ®^a5 ®5wat55 5c»r I '75 
19c«r 4fa5r caifeta® ot»i cvcv a5ivic»i* *fiiH 
55 855 'Siasla ^“535 ‘<5 Ii 55S§’ I iiBl‘»fC5 ’79-45 7^ 
'Biaosa 25 f §^135 *'5155-1’ tv 55rvCT ai^ 
55 caif'sta® 5tvcd5 snaitai 1 

1979 101 S!5hicvi^ii C5cv a5i5»iC5 

55 'srawa S^fa §^35 atvfi 

SLV-3 I 45 *fca 1980 ^>'&ict 5 18| ^sii^ cai^«ft-I 
(RS-E-2) 451 1981 '^icvf 31w ca (snl5*iVII 
(RS-D-1) cv asivic*! aiiit5i 55 I 

'81c' 5 Apple (19 c'5 ^5 ) 451'si«5-II (20c'5 
sicwa) 5TC5 ??I5'Q 2 W §835 55]VtC»t 515 5VIKS1 ESA 
45 4lata5 5tv$ 451 c^nf^ta's wwa acvcSa ’iisitai i 
'siaw’ 82-45 (IC^feiit) c®»fei-3910 atvcfia 
5W15 61?? 55TV1C8 8llv? OT5 INSAT-I (A) 451 
’83-45 17$ 4fa5r asivitv m c5iT5«i^— 
D-II I *tlC’5C8 4$ 551 '515®35 SI5iviV f5®ICSI5 
$f®5I>l I ®C5 4515 4f55C5 '?f3'S £5tV .'5iaC85 '5l41 
SI5I<»I*I5Rflwa vsn 5511 51V I 

<5115. “l*ll 451 '8115. 515165151 2®t' ^ '515^5 

f55iJWif5*ihi v 57 I amcfiai faaiwifa^^a §$i 

vaiivia (wing commander) 45i vtw w 5tBS*» 
cvTaiS5 ^15 (squadron leader) i 1984 ^sdicva 
®i5® CTibsca® tats 55 tvt»i ofeaiwa (Indo-Soviet 
Joint space Venture) Bf-« c5iS 200 «5tv 8ist 
fs’iita 15^6® V51 55 I *4$ 200 eipia cscv cats 
C5«ai 55 5151651® 451 ‘•l^ltv 1 ^65 a^tVtV fv^ 

snettsiBi 451 atai c<5cv cats ca'aai sta sns 4vvacv 
fafa 'siat'sa aw ssivwsiilt saia wtenn «;#i vaiaa i 
'ana siaasR sivtaa “>&n« ai$” fsaita » 

'84-45'515® caif®t5« cats asivw stfsapiK sta 
^,®nS f«ra anWt 45146® •'irw tataa 2$^ aif^raui 451 

"4¥W ®15^5 a51V1»l5!53 I 4$ ?®a *l5W8(fl5l 4vf$ 
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£»nl^-I siTsiv ’*« «€*?i Jwn*^ »m^w- 

»IJlf9^-7 us I <£^ *I51'^’^I eilRWfif* WC^ 'SBIl 

^iwtsviw, csif$f?i5i»r Jncs^r m{ tad c»Rf>i<-iBi 
^nwllfd W®Er «fics??f »F«c«wi m 

c’pw c’vw ’flfai 5w *f48 ^fra* 

ha 5gfii I ®ia“rT 3n?[ic*ji :^injjh 

M®ra ^?iT»l‘pl<I aBTOW 'SSKf I 

SRIIVWVralw?! 5«SJ1 5^15 li^F hWI #!<3 OIW 

csnca»i (progress) ^nsiaf 'su^fw si^nrwaiws sjuncu 
c*it«i sifs^iCT? hhR a?iHi-fi«1'^i 5i?fi^ 

Ijca, *5ji»iqi 5iiitei§®-7niig sjcsf ^ca 

aica I s.aaa in^ si^t^fw c>d“fPi f^o 

?isaif« ta hfefj ’Fa^ira aa 

“cFiit^i-r’-ifla oia^a*! aiw ’vca <x=^?na f^Fca 

'5ii5jcaj? I 

sf5i^*i aiaia «ni:«t acaieR afcina at*!*?*! i 
a^^Tpaa >iS’ai siare! a^CT? 5i»vic^ ijsiaf?® ^iivi 
»aa« 'SI wc^ 'j^an^h aiaia Saia tiusw sisnari«aBi 8 ‘tc^^ 
WRW fa I ®i^ 'iiwa haw fa a?i^iafaaav arola 
▼enc^tasT 'fla^ hw fa atiiia ah'jpa i 


36®ii a^, 10a awii 

• % 

dlfa^ CT^ nfiafipaa ^ftia 'snafieai ^ "ata dffa^ 
wear lar ap/faBralwa i tsafa * 1^1 uja^ awcfrai 
fe«acail5 3W8 faata af^i'va waai fw* 1 ^lai ^iwa 
fa«fa1daTiw 'Braieica^ Sotor •aa^ 

apifd 1 ^ Vidro® ®R'®apS f«Ra acawa 1 ^i| 
aiafd ww vifdca siai 'snaia ami»d area faroa aroaa 
awjw I caaroa 2a *rtroa ®roaa siasfa'sia'ffia «nvia m 
Bia^iif'a® afahh carvifawi a?ffi8 ahv*i cw'eai fca 1 
«ca <«a acajJ? 'aiai vcavaia *][aj snaiiaisScaa anr 
Sapsw vtacaa 1 <6^ “jai snairv^caa •aitai fiw 25 
capa'Q vea I "sia*!! faaia tfaroa “^ai afanv^c«ia 
aw ®iai 'anwo c^^cawa 1 'sca 'saa ®ia ^faa caidi- 
5jd (uveaevw^ a'laiaai anvv 1 

ifl ai^i afavwa m ffaica ^ipfstv fa^fa® cai'iii- 
siiae V 5 C® fa 1 

oia aiB vtavd] aia 1 'sia^wl '^mwa aaa ari- 
vrapia^ ffaroa ‘a^i aieicfici aicaa afi’^roai 
fasacwcf ca^ Y'fafd «rawa afivi*) fasicaa ^^vifica 
a'ja gtaa ^sai vaca 1 'siasaia) tfaroa aii^ai a^c??' 
cat facaa faafda ®fa 5 aiacf a ah, ait ai ? 


♦itar 


siKwa aiifa'v: Slasiaga ■arai, afai, 8 -fa vctv 
cai, vfwvjfi— 9 , ^aj -7 djvi 1 

caiav iflt ^ 3 cv c'stafd sni?»v Safia hcacaa, 
fa'^acatg caiaiv caiaic® 1 anh^^fwa acai 'sirca 
evasT^Tn ca a. Tacara ’la, 'sicaa cvaiaf® 1 <®it caidcaa « 
aiaiawa vica atfd afscaiai 1 'sca arov aroai faaaaga 


aiicPUBaia aiacs aiai vaiig faanca afacaaa fC5« 
'5iaia'i8 I iflfii^i aiwa a|fd 'si?! afa fasis 
vea ai I '®it '5 i$] 8 aaaia f«si (Sfe 5 h' 5 [ 1 

®iaia <5ia^f®, awia « a^'ana 'gsr (<aa t^Ko aivi cjjfsc" i 
iflaa ?[^d 5 ® few atfd fa»^paa »n;f awra ‘ijff®' fca ^ ? 
anheva cawiv a«ia caca 'sicaa afaw wiv^a ai?i£a • 


cacaa cfca® S’j atw 

t"aifc®a vwv-wiaf wijairoaa afiav 1000 fadia 4*5 ^flvfd ar^w i ' £®fa vcacfa caihca® 
facaa«?i i (nt 4cwcai '«'$ 4*5 a §w vwar®!® hw 1 vtoifda €«a 8,0( 0 da— 
faaii® ^cvw di^aroaa CKa« fTwvi, ah« ^cvw di^aicaa 4 b5®i tat vweva f®a®ro«a «iiv®ia 1 
'gta (it sn^ewa ana 10 hdia, haca 7 fsidia" 1 af® 25 hdia ♦tea ♦tea asre? ^s^ca-^a ji'b i 
caaroa 'ww ®iiaffaaiafc?a faca aiaia «ai SeBPiatJraH iifcii®dB 1 sn^wa viksii fistvi e 
sroaiaa 1 ‘ 

•at ai^caia «ai dsfa vai fcacf »aaa ««▼ fat® ai cvrcai oiiafi:^ia a>d fa at laa^ ®if®aifita, 
a« I aiiBhia « aT®Tca lat t^nwa «*ica ataanft tron^t *119 1 





R«fta S»RI iflvfSsnD C5!^ 2f>«’ 

(«i?[s>i a^fts cfff) *fHsi TO5 »)w ^»fTc??i 

<51^115® I Olive® »irc?i 
«, 1939 ^?i 'll w 1945 

wii "j:#! c»r««i I am tf»^v ^j^sTtaa aa, 
iBwa «*»fd fav"n «-’ifs'^av cvaaisra 'sisna'riv 
aw nw ?<3«i ursifav i 

1969 al»5sia!? siavi^aa 36jit 'si^r 

(Si^iwv fasia 3l«» vfsi'*isip^ mesj ii*nl>i® 
jjw 55 I 1972 851*1 i# Slsi«t 

siiBit c»i^ f’nsiHim vea^ i 

jifaft tasia €\^ vfsi«5m^ na laa fasla 
c>i^3 ®ia siii5 acme, 5??«p?i vr® asn^ aiiica 

1^3* Sacw«j «f*i!:4*f ffaia onfaa iJical??! i $5i ^i^val 
^aia «Ri. |'5! CT^car i!ST*n®®s 

a«c*i fa®« vea «?r— 5 «n c^vjiii I, II <8 
CJivjjJi III I imvjjJi'Jifea VT« a! 5 ijcsi vnafBie? 
|5iq:5CT*& §T^, 51'a'^i ^a^»CT*& <3 vnsfvi^ 

C5<?ai 55 -aa^ fevitna mm vt« 3|»r*fn vlaaia 
'sia (?r<3ai 5a 1 ■>ica, si^faaia fcr^i vea vnerviiJi 
caifi* 3i«^cv 1979 ®5iafv wc’p aia w^iai 5a 1 
laaipi ^aa ai’ac® 5W ca, cavaca fa®® vaia acai 
aia^ifav anesa Jjfaaia vai feaii vai 5i;af5®i 1 
ancea ®nt :-^ . 

pivaa I Ji'fta vfsraisia fe’ia 

aiaf^® I uot ajfcaa aj-n^nr ^fa Jiaa fasiciia ®iaf*i'5 1 
aFWf tu’JviaAsi acaT»*i’la wfa a5i:«i jaafl fa®ia 
vfsjvai^cv faffta « 58^ evni? ai|faai c®!*!! vac® 
5a f*i I a>c»i VK® aniaf^a sjfaai 5i:aw 1 'sj^paa aam 
aro iicai5cai® « ^^ftiaos*! 1 la^ifsia am 8*027 
fv. fa.« ^^(acBW--aa vw f®H f®R aisi aifssea 
aRi awa aw aiai sjW ai vea araia aia^ 1 a^ita ('fli? 
aa® farfaaia aaa ) ual vis? 52 'a®R*f a**!*! 5cae5' 
PPRPTII f’i'sft aofta af*®*! an?? 5i'e?i5 '“wf’?® * 
a«:i5a *i«ft ®laa®f f^. ffi. cam ’i^fav ®faa 
fiaai viwvidi ® 5i®i?i faSfafaanfsiffia ^iffau 
5«aia, ®5i faaw « 55i8ca faeva- «iifaai 5a fa 1 fvn 
ft. ffi. gm af*®si faeva tft la aa aaf®*pf« aift- 

• caaf l|*n. aiTf art^iai 5 a»l*! 

5 


aifaiarrai onvia ^fa aacsi dcav apgfaai c®wt vac® 5 ea 
fi®i I afa® fa®Ta aft vfswaM v^*w a^ei 
ai?ii3 snfsi’?fw«icv ^sn «c^Riaa ii?i« tanjica tfa, 
fvfac® £®ilf ar:^ fe®jifa faaia aia^p veaesa 1 ink ®i^*t 
trai^’t a5 |v CT'ja af?® a^autvnlf aism 8.67 
fv.fa. I iii^ fwc’sa vr« zna 'i2 ■fsw 5cac@ 1 

cavaa III ^ 1 ata??: viisivifii 

caiSSicafa ®aa ais ftai 1 f**^ 1979 '^fcv ata 
faev j-aaf facia #te vfa>a5n^ ^?c*ia vit 

fat ffifaca area vca*i 1 vcbi, i^aff fa®ia 
aifswart >aa vie? ® fnfaa ana's ^ft aia 1 

^91 c5f5 aaev Safv^i® fvf ftg ®«ii tiai acaita 1 
561 aca ®ia vai 5cac5 1 aoisi^a e fa^a 
ai c*m sa aaiffca sia ai tv® 's c*ia aacv ^^la 
s^95ia ai f®c®a Safa®i’t ai^oicv a®n 5cac? 1 

»fia-*fciamia ar t®® a—aaa-’^f’osia 5iaf6 f®® 
f*ica 01ft® I f®c®a aaa ® fa^afS vfei’Fi®!? faev 
tafi® I '5®fa f®®f6 5i®?ia faev »iafa aif 5 C® ®*i' 
«ic^ 600 f6 |ca e B'gsl f®®f6 5i®®Ta faev ipfta ^ 
aiaW® vaca 1 ac®iv f®® fa^ic*ia vict aaw ^8ca 
e fft*ca vea |8i?f® ^*1 vac® 5tac51 
ac®jvffi f®c®a ®ai ca ^fS vea f^ or*i vai ^catt, 
®icaa af5‘aii5i ® vi®ifav viac*i$. f®H f®*? • 

51^51 aiti acaita ca, aaa f®c®a f *1 sIfiJ aa aaa 
twi'ff flnvca • fa®fa f®c®a fa 5f6 a'^'f^ica »i*n 
BW’Sia « 5^ 1 ®c®a fa iffi f®ct aifaiaiai ®ai§ aiai 
5 ca I 

»!;aia ^iiasaia ai f®c®a ^afavia *—f®c®a ®aa 
fjiW® 5ca v8pWa 85 aia ®aa aiifa® 5ca cofja 
aiSraiR I aifii®Jif$ ?ffi 88 aiofia f 5 ®fa « ^fa 
Bcsa Saa ^61*1 sifaf I’aic® ^saf 5 fisi 8 aiai®Tca 
5 if«s?® 7 fsifaifsiSia aiP )|5 5 W*if«aa ^ic®a 51^ c 6 *if^ 3 i 
fafa® ®faa g«iaiai ferm tivea 1 ala's 

i»i®ifa wai ^v cvaei c* 5 ® aft ck:?' ?car 5 1 
Bn®fa ^feta iafv^ ca, I51 a*»ia vfac® aii?iv va 
^•ai® aia 5 ia 55 ® aiaaifav vn^vifa®! ®ic*iv ca*ff 1 
®i ti?!, »i^a afpsa aas v« 1 

2700 ff$ V 35 fsf. a»i8 5ca « S®a 
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mn «fiwm 


i*!?i 2.50 fsdw a«i 8 7 §*w «itvct i 
5«flsR:»i'j 215U bid i 'swpfhsRviw 'At 
JiT5iC’^c«5 «ii ’vjif* 6 ?Brera bott "W® i 
ffs'lff stcBi o «ito$ <i)t Jrac*!? 

aflap a«ifsj ’9IR ?5i?{ I ^ I 

> 0 ^ ftivsls e ^K«s af® ^ caw jW 

fai?f«fl J)^>gi ?i«iiB^si fsi-QaTvS S'® Bit'B (cw'^v^ ^n*# aiifflia, 

Jn*?)) >aa? fflsiiw >8 (faf$»i 

ipi^) Ss g|c®a, 5<i9ft fa®Ta a^»iJn^-ia3 apsF 
tiJf)® 5C5C»R I 

1971 -^fwa ^*iR l5®1a[ guBtl c»iia 
^Ta trai ?a, ®'«i^ S 51 27 c^iffi fiiari «irt 

?cat 8 i« ( ‘sutasl’fiCBi S?i 2 aia ‘>ffaa'o^ vca atsjTCR 
152 c<fifi> c’ltcKi I aar^ m «fai 
cJijfil 19'<6-87 sipn s[ca '5n>ni tRcs 1 
5raff®’Bitsj f^vslii a% RiiTi anac*f ^wa a^l9(W 
®ni3Trei Taaa ^cac!!« afTa®i, c*!!:^ aife^sf w, c^s 

57 c’lfitd fii'yia caWI ®ira m ta^^Jca ®fasi fawsi sn, 
^fcsT ai*T c<fm9 awi a^ f®f®i iKflfaBr 1 aaa®t- 
^iCBf, c^a'ta fiaaris ^igtsa 152 c^iffi gias] 

’V®i f?>iiM kaia vaia ai»i JRi’^ra ®sfi fasra 

f58ia 51 ® 5c®?5 5C?!Si 

via*!, i-neft w'j iis'Tfe 1 At 


I B&m lOn miA 

c»!i «OT >35 cn aia^pa fet® 5Pi 
JW, <5i®j« aifol f)w«n ea'g f5i<iw ¥11 as a®'t1^ aw^ 
cmaaia vica 1 

aa^Ha te^ala taas «b^ ca, s^Bfl fa^a ca^ 
1972 ^eai iflaa® aaifa ai® 

asWa Biiaca 1 la’s aalew^ 1939 'ydic^ >31 sea 
1945 acai awaiawwa aiaaicaa «ri 

ca«ai acafer 1 f®aia»{v aca wsfav eFg^an, 
caianaia sjaia'si'e aietaania a^ww®!®! la®'k 
gaffil csi^j <53 5ca la’i'aav ®if®ffi®t ^taca 1 ' 

?c® caaT 5 «ai 'jat afa®TC*fi faaa 1 ♦ffa®itaa 
taaa ca, c»^ fa^ica tawi ca^j « aai^a® aiaaia 
esiT c«ala »ia»PTaw va'afS ®ina?af apfafS <n^ vat® 
acaca 1 t<il Ste atoa arfafS ca^ ^if®c® waaa 
acea ®ra ca'<iP 3 aT a^aca 1 al® f®?? sia ci^a ’aicwa 
♦rtipaiF?! sfaca 1 ^fafSa 5^5 Sw»ij aca aa, aara 
aicaa acai « fa*fif 3 ® aaa sfisi ’vwtfia aaiai vea 
ca'jfSw eaawiawa 'ftst cweai 1 1987 ’«i 7 ^t'aa 
acaj ca^lS c«ia ac 8 ! 152 cvt 1$ Siafia lai asa 
aca I a®siR aia »(% sftc&a a? 5 araca cai 6 
57 caifg 13 was $i¥t J anawa ¥«i ca, ^aa^t 
« giTsfl fa®ia ^fswai^ a^'a a®i*if® Slaara >33 
ca^fs aaiaaca c»ia aca ac«T an-sia^tacawa i 


taart ^—1 fa 


1987'3’^'wa >iifaBf area '5Tac®aas ^wajaiav 
asffiiF s-naa taand I <11 ^af^PF-g a«ai8 aia 150 taa 
-aca '5i:¥c«i aw aa!> 3 P« »ffa®if aa 1 * 'na’ia so aaa 
<f® 3!c*f anfliod aifvi? sat^pawfa suwwa caw 
®iac®a ia®fa -a^'caa Sw«o sfiiav Saaa la>iTi6 
1 fa !3ai>3?»n «i®i a? 1 f¥^ ■ Sow^caa *fa caw^ 
liicaa -na ^a’Jf faf®s3 wr^icaa g'5$ai 1193 C¥f« oafCJia 
aj 5iia¥ S-aaa^^ fa-as ¥ca c^ 1 siaJ^wi 

5 « aaia -aa <5115 «tai a ^ aiai® a? ®tw anai® 
¥ca I 'fla’fa '^^faai caai c^a carsiia ‘aiitsiBT fi^va® 
¥ 1 ® nj ¥319 I ^aN cac¥ af« si^aa ¥aia 
aaaif® aaia acaca 1 jaa anaaa f<f|c®| fawafai 
3 [ 5 jc® -aicaa fa 1 S^w-acaa aia 4 i¥ agia ’fta toa 
cafa -aiw «i«Tc® f'aca aa faats 1 ¥iaa ^a fajia 
c>fai:¥iaara¥ -aiaaia ■afaia aics ciiSw ara 1 
araia c¥» cac¥ fea faa faaaiafai «nai*i C 54 | ¥i 3 i’e 


caf6 ’fPic® ai«( a^ 1 ®ia'aa ®tc¥ ^ ai*(ffa caa 
faaiafai 1 ®ic®« aaalaw ¥re aa fa 1 

sflaaa Saaaffi s^rta f«rc¥ ^faca c^rtaia f¥f^a 
ca)a®i»i ‘ai«aia -aa oii-aai ®nafa 3551 aia *i)aaiW i 
tfla*fa anas aa cafa^tiai cai^na 1 aT®ia «n¥ia 
fafa 4 At *nBf "jcai S^sicaa awi aeia aiw • laf^ 
"Swe® fiicae fawafpra '5ica¥ fa^ipra ^^^afa ai® aa 1 
taaa fa-awa ¥W i^aanfi-l fa iob aai»i*r ®naipi 
c^aic® fwa ¥ca¥ cafa aa i «t® 9 . 9.83 ®ifata 
Jiai¥T*i anaiw soa c^ttaicaia ¥«n fiw 1 

ai^ caiv sawwwfa p'iw aicaa ^ C¥C¥ cacaiaia 
»fa faf«a ai® af®aic®a acai faca «ii¥diai Sfa^n Wcaa 
awa '5na«¥re fe^acaa owaia afSca 9.9.83 ®ifaw 
tafd c»fica ®ia fafa4 aaww cisaica 1 At wa'BW 
fa»3f$ aef Tl^aaf cac¥ 35,680 f¥.fa. Srica loa^ 
98 f®sjf 8ifaaKC*n <«a acai 12t$ caimanf 
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vnN^inltl 


jwivRft dprfsi$ni (sjth i 

ta^OTi ’nsf I tiis jRiij ^q>inS-l 

c6?»>f«^W9 «f< 5»i^vra '5Tc^ »irfiiaEi i 

«« vw I ^?i«w JKC^nj, ^«ir4i swsfsra 
m on<?T«iif *11 IsPi'iS U-M piipjcer 
«I$ 51519 S«5^»f| 59*(1in9 c6f»l CTT^l’PIl’ICV >IB9 5t9 
<5SfPJ I *FC®T C*rt*f9 a®l« ®1'B9T^1 C$l'STC*FICi»9 

«n<J®w «nJiw I tit ^9519 9w>5i 35fi} 'gcvcsa 5K5 
a®l^®lC9 59 5T5C9 I <ilW9 JJWl »lti>tl> 5?igsi c^W 
55T—5Sl9ri31. f«f0t, «I9lt, *11015 « I 

1 f9-C® W 5i9Plfa ^®5RI 9W^I ®IIC5 ®I9 ?K?T 

graracei ara >aar 5 t^ lf6. f®. cjjcS <3 «i*iiiri f«i^- 
591^ OT«ii;i 5C9 I «|i51»I9l‘ft<3 91^519 9f9C9 il9 
BlRISf I 

'3iT95iQai?i anmca 'na'o 9C5^ '^51 cito « vna 


awi C9 ®n95 viEs^ 'anw pi#i afe 'aiwa*^ «PS9 caws 
tf9 f9*jt9 Sasi5 cai-siiwi^ C’*!® “nilisca cwt9 1 
«9PI war ^Ii:f9 «BII95WC® KH 9IM I *f£9 

'Q^C®! t9t»9«l VK »W 9It9 9«p « aJlil9 ’sn'Jiia «ia9 I 

<99 JH^TWl 12-24 9'&I9 9WI 51I5!:?li?i9 ^'691 

9IP11 ^>«i(} 1 f9-9 srwjEsi fise 9P5a ®i<isng a c59i;*R{ 
<99 faaa 5 i«t aica i >99 *pc8i *155 aw aicsa 
< 99 ? 9%i ajmaa * 1*19 «iei®K9 f5i«(a ’»9i area 1 <99 
5n5ic9{ fafsEi ^ 9 , faaia afaa?*! xa? m 
9919 av-<i^csji 59 $ 99*31 5ca I X9a faas frrea 

l99iid 1-fa X9 a?i>T[OTi fiara® cac^- vm ar^i aiaicaa 
jgfwa aw 5ait a^si 5ca 1 xa c$fsic*FR, 16. f®. xaE 
<51951691 x^ f<sJi.6 aaH ^15 siiaicaa anta 5ca 
'sipaf^w a^a 1 


5!C®«=! 




sneariei oirriar fj^fa^e 'BiFaftwiaica (stereo 

UOA 210A 470A. iK 2‘2K V^K 

■^mr .yw*- -ntttir -vMWU-, 


l~t^- -fc^- 

Vc.ft 


-tf- 

*- fi ^ u 11> C’fc 5 


M 9 TO IS VOL.T 

IM4001 


10(« /UF 15 VOUT 


iMyUT 




.;_5!^ 


AC 117- 

<3^ AC 187 


Put - Set 


IM '^001 


^ri ’-[li 


6 


» l+)vE IS VOt-T 
<Ooo><.F 10 vouT 

"i 


''Oi.T 300 m4 ^CwrcM Tav Tv»^ 

»■**» t>OWM Th.ausF0«.Ma 1 
Tg- i>vi-3 

amplif it).,* enfat aiitfi ai xv aacaa sngw ancan 


caai 919 I x^fBi aw ai aiawia ®K3T s?rc® ancai» 
xaiOT X9a<a xarf6 Jnf’pfi (circuit) ca®9i 5®! 1 
x6i ca ww aniafOT*i9i9 ai «f®a-c® aia5W ^ai cac® 
aica I ac9i55if9 aaa ai6a (parts) ca caiw 
c9f®«-9 caiarrca ai«9i aica 1 xaica 9195 ® L.E.D.- 
^fsT faf®« 9E«9 5 C® aira ®ca x^f<?i xa^ aara 
ai^C59 5«9i 51^ I i!wf®5&roi f^S ta«p (heat sink) 
919519 vac® 5C9 I aif®6f6 i®fg ^na <99 ^a**^ ca 
c^w C 9 f®« ai amafwmicaa aica a^ca fa-ca6 
(Pre-sel)-f69 aiai L.E.D.iifeiw (adjust) 

9fC9 tap® *59 • ai'9919 att(it"X9 5ai fa^a aif9r6f6 

9I95RI a^ai tac® *nca • aiwa aifijpt® ^95if39r aia*?! 

®I91 *05919 wnl (power supply) 97 
anSif9 C9K9F 59C® *iKa» 


* 23;i5, «iiWtvl rtie, 51*19951*29 




1. B, 5 il!I 

(?F) ('^I) («1) ^5T?r- 

2. ^casf 311OT iiwa sin sn»(i ?«— 

(^) f5Csll3JI?C$I?sil#I5 (’I) f^tlOTSlilPlrfsifiH 

(n) I 

3. f ^c^iPis aw— 

(¥) 10 ?ie?R[ («i) 75 cii? (9J) 75 

(sj) 75 I 

4. ai^ sn^a otc? araa afasn*! aia— 

(af) 5fe!$}? («() lOWra (^i) 2 fsf^Ri 

7 te!#« 

5. a’Ri esn^a anfa^aia vraJi— 

W h) aaifi' s^h (’i) aai5 ^ 

(si) •ni-fe>i I 


siii^wa CTSPwa am— 

(ar) 10 91^ («i) 10 c«Pif6 («i) 100 c^fS I 
(^) 10 ?ien?i 

7. ai^ a?!9 cto' ®ni Camil¬ 

las) 10 €>i5i (SI) 62 ®N (^) 72 «)si 

(a) 42 «ist t 

8. 'o'taw aiHfl tassRV 

(aF) ai?g m) (?i) (si) ceJim i 

9. si^ssia c*im^ ^csra «;aa jiisi— 

(*F) aitwilaam (s*!) (^*i) 

(a) 1 

10. sinawc^ wfs?® ®ia>iisij 

m— 

(SF) f jic^i!bi«I (a) |:ia(T5i (?i) 'SC^ifemi (SI) gjjipit® i 


(filwa ann!f«n ssspiiiiv cf«si one?, 3ili^ W?® m ) 

6 . 


(aitSTpra ^ aik® sfsi Km 


1. (St) gfa 2. (si) ?^c«isii^c5?l§yi 3. (at) s^irs- 12. (st) 55**??il 13. (^) D 14. (si) 

<1^.1 4. (X) C5wa 5. (X) B. 6. W „) jg ,) 17. 

cai5ti|$ 7. (si) 135 f^fesnsi 8. (si) 20 tsifii^ 

9. (a) 10. (as) 11. (>a) oiiac»iMi 18. (▼) t^aii’FTf 19. (si) ICOcasif^t 


'83 ^ 


atias ai®! s—54 aiaamifi i 

1. aisfa^®!! sicafiawn?!, gg!?i, fsisft, 
2. ^5^*0 si^JT, ato.' 24 a3si*fi, 3. a»!ra ^ra 

ca, i 

a;^l§ ®;5i—1. ©isiwg, jishs, 3if®iiw, 

csw#. a*(siR, ?. fastefa 4i, arrasnsn, 24 aga«n i 

i§Bi-l. »ig?a* 6^«)i ai$?i, 2. c^ 
cam JiaT5i aram®, 3. ^aR% WRt sii^, #if«t 
cafasil^ia, 4. caac»iif®, ?[^8f, #if«i 

csil«s41sji. 5. pwa aiitfia faeii, ^ro^i, 6. Sri^a, 


fSP, ’afcT-56, 7. oifficsfa 

8 . iflai ®iis®i 9. ww 
csnwsi\ asfsTR csF«a, 10. si'ser, i5*»Tmi^ 
24-aasi«n, 11. ssifgvT^l, »tif5«sw 24 *i5si«ii, 
12 . ija® BfRi, aisRsia, arswi fsra, ^ifsi, ii»ira jiiS. 
csnaai csiMsia, 13. fsifs^a, ®if5i4, 

24 a5si«n, 14. fmiHl jii^, 5^a?n 24 aawi 

watt ^i«fcaf®5i, 

gsiift, 2. fasifsna sissei, isfasitsia, 3. caagsi 
spanawna, carrona gsisft, 4. arapsw, $f. siifsi®! 
^f9iari»pi ai^siR, 4. Bifa® o afasH, fKa41 gwl» 



’tOTC??rTOn 



1. vanfS fulfil as(ii WR^ipr 6. sir^viwarim 59 .»tff«we!?a 

![5.9f«r C9I9PF« ^ 10. 30. 

2. 9C5ra «8^ *iac*ra «Q9fc^?i rim ^9 .c^ii^t 7. avia *i^va tn'$a nm 59 .c9T'!iv5t 

V51 59 13. 59 31. 

3 . iiv^ri fa^faain^ faenrita nm 59 .?rt»f 8. «flv aawa vic^i5i|c§c$« rim 59 .cai^i- 

m 59 21. vci 59 32. 

4. ai^avcfia bi^v c9 xw ^lai avi^i vai 59 9. ^ik^i a^sivisl -ovffi Sapritria rim 

«ia ;iw 59 .9k C9ntv5f 59 22. 59 .9k C9iwei 59 41. 

5. (flvk S'wcaa rim 59 .9k 10. tflvk ^awiPia 919 59 .9k camvsi 

C9IW5J 59 24. 59 44. 

[ 9?5sv aikvs ai^vi«ra «!ipw vai 1 ] 

• 5i»^*rTa nnyi- 

*8.3 ‘»wy«fra 

ai-naikT* 1. ilnfari, 2.'^nkcSm, 5. vk- feai-kus 1. 2. «iijf>i®, 3. 9 j§v 

4. S5T, 6. cams®’}, 7. 8. fa^ifari. 

551, 7-^§fa9i, 11. C99k9i 9. <5nmiW9i, 10. ®iC9k 1 

srtiv *99—s}5[fii riTS. fsiac^mi, 1 <ia 2. siveT, nto-24 aa'si'ii, 3. criismisi ®^6ii9 

4 Vk v;51—1. •ftai99 51151, 919191$, 9«ft9I, 9*f5im, 4. 1999819 91C9V eW5iai?I f518(1, 5. »ml 8 ll 

2. jpj®! C9I9,9k9i. «il»rai^5i, vkivrei-8, 3. vfj snk, ?5fitL9 9*f*n9, 6. siiwv *rk*i 

599 ^ C 9 »i 9 fa 9 i, vkvT8i-49, 4. C5i» '5img5i 5 v, m^ai, 24 a95i*«, 7. vikv 5 ® 9i5i, as^aismik, 

519151 , 24 -a 95 i«n, 5. t'*i9iv3 9i«i 5 s, C9i9i5^ |5i5il. 8. amgf '5§i5i4, 911519^1151 24 aa5i*n, 91911 

9]iaTvip I 9ii«it, ’91^95, 9. «Pi «fis, 9*fsn9, 10. cv9iam, 

WJ?$«;8I—1. t 9 C 9 VTR«?, f9®n9*«f, vk®l 591^3' '9>9W, cr49T® C911|^, C95I9'3a, psft, 11. csns«llk |81 

cv^l Ridwrl, ®a^8T pfc^kai, 2. fwsf vi\5ia, ^99 5’*, 519151 24 a95i«ii, 12. fsif59 5*na 'smvi, 

91919*1,5i'evi5', 3. k'81’1, ^iucai®!, 24-^951*11, c*ik9l*3ji, 13. a^iis 9^9, isa*!?, 14. Jisita 

4. gwiTifl, #if«i, C9k93»p, 5.. IC 15 *?, kc^* 5 , fsna c’m, 95'5i, 24 a95i«ii, 15. W 59 , ^iiT^fsiia 

?C9*5, 959*5, aificv*5. veoi93, siifasn, is^iBk, 5ik!’i5a. 24 a95i«ti, 16. c^kl C9i9,9ai?i, 

955«»fi, 95 ^, « 59 k®i, |5t5ft, 6 . 99vi»f Ba 919 T’ii' 5, 17, « Bfasii, ?K9*(t, psft, 

91VI, «* 115 V, CSlkrfl*19, 7. 5581®, ^=S, 91’!, 18, MC8P5 91^, ’ 91551 * 39 , 19. kBl®19 54 

^■lC9k91, |5|9(t^ &, 595919 WIV, 91|^*5?, |5fBfl I 91’99I51$. 20. 93’81, (?f9k^, C991*lk, k®1 511$w1, 

k*lW n;*!—1. C99wnk «’i^i’il afsft, #i?«i £sik93- 9«9», 24 a95i«« i 
















U'' 18.8.83 ®if«w 5fiw ■('5it<r¥ oarara 

fawp^ ^ffaw *fta5ifw® caiii af>w^ 
c’acss teTiKH isf^'spF w “frf^aaw R§i*n*nni caw- 


<l?P&wi ar»nc *nin 

♦jf^asr swvTcw snsgi fwni its 4.9.83 
cw 11.9.83 ^ra>f»rsi *1011 »fTwcw ^wncn zm 
*n«i5i w • «in bt^ 



a^a JaaRj*mnOTa Sc«mwh^*rc*» ^1 


f«iBPi « esmglsa S-^ta enwi5Sii vcw I carSfi 
f^araca caia, ®iT>ia, aiaiaia, ^a 'aiai faara 
»niftafaBiwf«T?3^ aacsrreaTa « facaac*! iiia< araa ♦fa 
aw 5i€ifS awa® aca ® 5s 1 Jwia facaa fasr 
ancenaaia aw asiwa anaia aa«fa 1 

[af®»ifaaia afaaca caiaf«i^i cwm sreiwa afwi 
ca«ai aa 1 ] 


aw, faccfa afaca'acv ?a«i cacar 5 * ai^p, aai, 'gTsws e 
afacaw ^ cacar facww 5 [f ai^” »!aa ^!^ca «®i 
5ia»ica asa *r$ifav bits afaaa 'eaacar wa ve 5 
anwniwa aista aica wi-ma 5 a 1 ^'>Kaw*i aft^^s 
fetaiaa aFcaa afaawa ^^^ifea ©s :g[faia 
sTBiaf© twaaa «ia (Sa? aiw a?*i araia ^ifta 
jjwiaa « *rf«acaa ’v^^ialaa «ia^ aj ^rsi 1 


[ »Raw afacawa attacfs^ nww araT ] 


aatia fa«R alaawa Sctuct ^ aifav f«iafaB K^iawna 
Tif© aaTsia aiKawa vai acaw » aifCiH ai^feHa 1 
an * CTtafaft«iia caia 
faaa * ?aana, fl?ajaaB «^iwiaa 
• 51 a I ‘»iC5i® ®aa' H-23, awi ai«!f? M ¥fim©i«6 
» 3 tsCTia '83 «wa * facial 4ft 

▼^ataa 

atfta tawa wfaaa 


^ i^wtn nt«wm *iw lnntfifwim fa- 23 , iw Btwfai # 8 . 006 taw «pittf«r» 

«ia< «€c«w, 37 / 7 . f^, arWirw-TOO 009 itwr «r*w ffaw 1 




r?rwTw srfb fkr^ 


1. H58I«h yrsrir.srg ^p«^lef5I;e=T?F 

yrjFSrc^rsr' 'ST^nti >fJ<rif«f5 i <i?iT t3?:?T5?.n 

2 . 5r.7T '-ikr&rt. t<^«i 5 ?^ 1 

3. &tofi sMl 'i3^* U^\^\ '3 f-wr'fiII5i?7R iTRIT^l '3 5721 I ■S‘>i?r'« 

■^k'ejRlI'T "SI^KSf 5|l^'0'5?^t‘a4 <T'^T1 fsT/:'«l ^!ir<R6 ?(???£ 5 -^ I 

i^ncjsfiri'^ >i°«ni csffj^- 'mft <t^\s ^ i 

4 . (>Tr^/ri) 3000 wc^n ^5^71 5n<fi i 

0. >}'‘%I<I, 5f5l^vf^.l ^531^7 G W;;T^T^frll7I ^'14" 'f4>l?T^ TSflspi'^cft?] 

?PWigFn'W Slfei'i?! I 

0 4]?J7I4 W:^ I&ij r.-^-^lCTl 4rrsTi2c i7G?Il ^4*n^ aC4IS^4 i 

7. 8 f>\ tst. t4';i^ ^4 '!T;t«TfC44 ( 16 csf. fir 24 CT. Tsf. ) sric-^ *jit\d 5;G?n acJiiiSR i 

8 46^71 C<?4 n “^l^TCTT ??i i 'iW^m 4544 i:4C'4 '4T444'‘'4, <i ‘4?44S?^ 

>l*v)iif4 SI=-®;^^4 ^14414 414W I 

9 'dri74 34* *l *F%1<1 ?;“1OT £p5'4?*i <^'44! 4l¥»it'l I 

10. &il4 G -^‘^- >T4li'.>rIl(>41<J 577ii <M'4 '■'CS^ ^T.-l I 

11 4\!^^4T1'4 41^TC5f4 '4'4 ’Ji'.^l'Tj SIIT5?i7 M' <4157714 "44 04*1 4*14 ''.4CT 'lT4*4I4 

^l^r.4 ^4^4 T^l-4vi 5C4 I 

12. ■a’hi 241744 *i;^0*;'i;9r4olC‘'l 2477*44 >l‘’^'’'i>ll4 Uf-evi ^I4i*lT4 I 


>P'2Ituli >it54 

isKm ^ l%issTc( 





1948 'Nrcs‘' if?f^^‘^ tfn^i «ii?i*fi 

«pc?( ‘aw -t! Hsw’ srisjCT i ^’fesfwi ■»ir?r4it 

<!6»H <K<n('»WI?I I ^I^SfF'R "slTa^T m^i'Q ?<t«9 SiK.^ 

Ji:,'.i 5fl^T;19 yw^fT-W SICS11 f^aw yiypl^’^l^ ?<T4S|*1 WJ^ I aw ^^^T'^J ^ItfiT^Tyrl 'SlfgT^vs 

i-r43C^ -is ^irsr.'i, aijwg ^ic?n c;«fw ~6aH^ -ijrs 

’[‘laiCT?! OT?jw?i ^”=1 ^■■*irii4‘'^ i 

tgc?^I'^•^%^;l ?ic?R^ I *i«f5 Ri^*f i '®i^ >ra^ra, 

'G 4TTfi ^9rwf5:ii:5n« siic^^r sriyue^ i sntji^q yw;CT< ®?yi tii'<\'\ ®ii5i?i1 

^.*T C^W'Q >T15rWl lily's ^^ICW 2R|®f SlWi^CT?! ^4!C®r <5<I 4^1M I 

tPTC^f Sf.^’lC^iai W Si^Ti M<l‘a-^’!^ ‘iW I 


1. yRira'i ywrrj;^ sr^ii M£.w yiyrw-n:' ‘T'?ii '^ki” T^feiRw?! ir-'ra^ii-a-ri 'i;=i5iR-iri~Ty 


2 

3. 

4. 

5. 

6. 
7. 


8 . 

9 


a'.'Sf. iis^! I 

‘&U( 'G r<5!W’ ^Twrac^cl ^*^13 ■■t>(l<!G S)K'iVl;J <r-^5 ^,i.|-|l I 

vif^wa aisFfis<?n<i 'Rssiy ^wa;?oi<i y«i wra?f;u 'p<ii ^s-is rsfc-'-^ 

5fri'f5;^“<is?l <M&®f 'S'^^TlT^'i! sir'll i 


'^T'^^y ■^i°rii?i 'ii<r"^i?i "Raw >fi.*y'?rf.»)^ 4-cri i 


a'spli“"i>i5 t<V»i‘l ty^W Raiy R- 

^>iy;ft5'/>r-3 yiM'.y yiH^yc-r: Rs=w, 

Ris!*-’; r.y^r<i ^it?ii'STi 4 RI 1 


y C-yi'Uiy 2;>T“.‘'ri^, VIS* ..t'oTl'f. TJTCiy. 

5ry>yi=5! <5 -y'ryRX y*ys<'<i-yi 1 


en. 'Tiif^H ■ 


5;'R.'4-<^''R.y ^“iiycy fe'i4i5?.iii''l 'G yia'Ryic'^y <r?ii i -'M-Wi 

y^-cyy 'Sfy* ywiyi ^c’/y tyiyycy uj' t». f.i5'=‘tM4-3j-‘'R, ty^^r-c-sfira, 

^'i4:5ti-4’ =1417^1, ^K^iaiy-'l Tw?) Ulw\ CHGiyi 1 

yirc' 'r***^! aRsiy ^yaiy ?Piya^4sir.4' yiyiyy siyV.wy yi5iyi 4R!.'-i ^psyiii;^ ys^i 1 

>iiyiyy yvi^cRra RaRW-y r«iC4 af.yy*y'^:‘4 yR'^ii seym i3«pi“i -yy; 


VyfesR-ty <4- <i Tyaw yiyy? srsvisiiiii SRPi»i 1 


10 . wiay^Riw 'G '®iy ac<iy®ii c4"-5 1 

11 5 f'” 5 .iaiyTd y^y^^ y^cy C'st^i i 

12. “^yyit 'Syty ‘Raw w i 

13 ‘f^iiy^TR ycys 5 'G y-<cyy RRRy*! y;;?}*! <3 ^snyi^T'cyiy yiyr^ys 

yiytyy yw^yc^ 441 • 

14. ?v?y5iRyy;9 <Ts;^f7iiy «i<RRyR fy^ y^iy ryy^ >P''^ yiyty't yiRjyiys 


ycF^sy yRi I 

15. yiyifty ^pi°R^Ryy T4<r^f.‘i» yw^<;f.4 yc5''iy 4411 

16. ■G aiiSR aT'sl^4C5Te^ G a^RRy RTyywy y;'«iRa ‘ary g tyaw’ Rfjiyyy ai^R’^ysyi'ty 

snyRy ‘ytyyc'ty g a&iy 1 

^?rRr 



iTRufim 

wn JlWESl T>WPW '8q»ft»R ’STSr 
BfRfaif*!Tf»i « ’fin jijitok 

fBwiPW acm^i vm ♦ifiRWii ®w«ii i 


»j«nir¥ f ••■il t B<i*i 

WWBSl 

BISIOTR 
^^siRi •afl 


*n*iW!n Ji^tfif'swfii: 

«if^BT7ip m, vitewrfj >isiwm. w^icemf® 'm, 
HB^snu jWt, a»ira pstfsif, 
cfTOT. fwm m, siTRff, jtsrisiji 

arei, «w»iiM 9iw*m5Hi 


si’*mi«n ^tw I ipsBCTi?*? ‘srf 


W®fl cBwvpni fTiftsi urns ^ 

’J^WOTu fe«Tu a?w8T*!t«piw »n*fi?i‘rai 

«Hr I 


fkro, 1983 


t»w« 

»r‘*frw1ii 


fW^I, fUBSpft « f^'5^W®9R 

427 

(?T*JT9?i\ ai!<r 

u'lpsw mi\ 

428 

WIW5! f«jarift-:5[ai^*ii!j ssw'^jg 
ai'ai 

430 

'^'sl's siapsii BiR5:ioai ®5 s sisi^fsiku 
a«iJi5s m 

433 

CTls!if®-si^ « * 15 ^ « ^{1171 Ji^c*n’i 

434 

’fnsi’iiu ^c« 1 

f«i2K$5na w’5fi 

436 

?F5iS( '^fl 

▼ sw 5ffa®1 

438 

*jt?^raa «awa sn^iwi cm ?ii% 
fa. w 

440 

sriai cf »< aca ? 

®i^*i m 

443 

fplnni 

hasiM Vi 

44t» 

csif snf <?>n 

JiTwa*! 6fa®f 

447 

sum oif®aR 

afpn^aim ac«fnaia«a 

449 

caiffisi ai$;f® cf n 

?p5J!cnn?Ji 

451 

si^a'ic“iii ^aca^i 

Jifiwfsnii 5W«1 

452 



i «iR « Ncni! (), 


^ . ■ ■ 

^1 

tws 

is 

iwfRa src®8i 


»i*iTO arow , 

457 


456 

'ISa *ff55« 

\ 

458 

^aan «w 

‘c«w &sa •fTe’-s ^ 

1 

i 

457 

a*i 



aa-*jwiCTO jpiww 

457 

! aT«w<f ww 

458 





n'wnl sitnf« 


®Ri^fiRW ^i, «pftsn sc^nwim, »pf*5f*n5 
^i*ft‘nf3 »niin5^> fqsrcsfi fso, *irsi, 

irfhwsn^ 6#^. flcsia^sira c^irwj, "iif^ 

6^*nm i i NtTw scji’fwim | irf-nwinT® t ^si«rw Jisnsfffi?!, 5ii5i?i«i5a 

^n^fwim, ?ra!JiPn^ »li, H^sa 
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forests?, fi(!sit^ « 


“*t»nel?Jj*fn »n ci^ ®Ta »fi»ffj5’f5i 

'arc’ll sm^ ^«f *isr ^mn 

'S’lfss ^caT^«D9i5i I c??nta5^>i. 

‘»fTacsrf^J®Pi, c®Pii, cswifsdpi, aic®i agpf 

!dlvw*fpw af®fs?tn?ii a^c*^?t 

Cfllipl VRJ Cfltt??! I *tW 

c>i^c5si ?ii5i$ 5C5 ’faj asii^«i® 5 Wk I ®i3c«a 

fe^HWC’nie ^ I 'f»fcJia 

ifil 5jai>isjc5a swi| 'ansiai cheats 

i?siifta fs^j « ctIbi a®iwa assfe i 
«i®ra 5i*pa[®iw$ f^'sc’SF « ?m«i!i vse® ’iw^w 
V91 arir I 

« ^»wi«!3s I c«>w a^:3 ai 

5(« cwBiwa c^H awia >«§ 

»i®® >Kau!»fl9T I caA !«$ tasim 

f^TJflcta 57t® m ®i:sti’^i 

«w I ®imwi a*rf®a 2®fa 55 1 

»isiic«»a vitR afe!a^®<ai I > 1 ^ fflBTfftcfa ’I'l!:? 

wfwcsja •^^sna t*i^ : 

c®Pj ac«( Pit '8q>w«5i ®a><a 5ca, «ie usi^i 1 
« aiww «Ri 'apna Saicaa waa iiic® 5 a (?it ei*^! 
sniaiif® s^a 1 taaicsia fsaw t®f 

fa«K5w at®t f^iiiw®v®i • 


uo a^en c^r isiaicsi^fS’if-a^'A a"?;!® 

faBswtwg !oc® (fiarffi aff^npH 5if®aia 1 vflt ^ifaara 
ffif'T^ c^ca f^«Twa >i^c5ca sisiTiiTgraia ^wiaiq 

’vta I lilt ‘^^f®a ac?!’! fv ? 'flfii 
ca ®iarc5T«Ff$«f ai® M<f^ 

ai^5:ia '‘^ai ? c^it si«ia siwi ^a®ic«a arcaiT^af 

ai5?6c’5 "BiaJi ^«i cuzv ai^ 

cjirgi^cqa 3ig g'f « ^aii; f(f<!v ‘I►f!faa^•^ ^:i>ia«i ^ai ^aa? 
®ra**i:a c-.-'C'*! ■a5?iei'?^aii. gjna^i, e’tafaaji 

a^t® f<a?i'-'iCf^T anaji sr?i ^ca f<p ? aiaai fa5Rii*f|si 
faaa « ais’;a< f?»55i^(;?iiC’F vgraicsi^^^a af?®iaia 
■<F«jj aajc^i 5ca f«f ? faaisft ©laicsi^f^Tciia 

ea? csiini CSI 161 c^xsM *Ti5i;5it ?®t'‘! la^KJ^a CWCB 
faa’.A 'iiaifii fa^f ®ifaTO afgcaii ? 

®5v£ia faj^aa*! aseg c«t«ii aia^ siairaasTg^ agaiat 
<^ai?® fasH'iar® ‘afgfac® ^ac® ■nrea ? 
faaaffi •.<jt^f.® sfSei sicr ffjefe 'siwc® ^laei 
ii)a< 515® ' 5iisiiRi\aa«i «?r®, aiac®, 

®l81cesa^^S«F ■*(ai?®c® ®iwa ai< 5 rag caiMi 
t» 6 ica) aiassnsjwicar «ia*ijt 

tflflfdi awiai*i«ff®] «m 1 ®ra i5s^ Ji®i5at Sf^®- 
fa®Ti?i? fegi5i^5 ®'5®a a5W aw*! ’fK « 

ta®Kiia siTsicsi laa^i faaatfi fai®ica ? ’i'’j5l® 
5iiis a'ai’jOTTcaf a5i^®t® vaaia sa^J^ 
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Sira 'viiiCTia swj ^ipra j(}i«ni ▼wra iriTira 
f^aw «ira vac® mcs sii i Tifii? ^f®sic«n^ 

■nJfNfa?!?, « ^1«l*lkc<l*lf^lT!T3l ^HCBIIW 

'srasj'® 5 c«c* I cMcv aiaw ' 5 iicai?c*ia 
^c^it® vfit sisnaiipa orj *ni csi^ \ 

®ia(CBivf6v-a§ai’»'l ^vf® ^iwac^a 5ic® asnf«i® 
ifl¥6i fai:“(5 »if«»ficil !5:if®ara i ucaa*!] « 9nf«iT®v 
faKia*i 5iifa«ra vac® »ffB fji—insi:? sia 

vra-nra 5isrjin >^■‘^5? caa vare -a^ ^aia <av6i !iic®«n 
^5v I fb^Tcv ijTC'i arc'll vahca fjicg ai«a], 

sRCi^ia Ji^?i ?ai(n5{ 'sntavica a®'t vca at 5if®aia i 
^5;c5!ca L« t ^aif®a 5iiin>^':5a ®1^ fa?- 

a^wa si^sii 5i*r¥(a»fla M®1ca awa vac®5ivsf i 


[ B6m a^, 12v wa 

* 11 ^ ®ia «»f«ai1ifa *fca 8Bf®a tuv SE5®a *pS!ca 
lACT I af?®a 'nf'>Kaia «aa ca ana fti'Sa 

vca m I ^Wa iiaifa?i« ana? sn^caa ^?4»fw i j?ai 
awf«a S^fEwa ai awtawif® fv^ai 

s)^ a5^icv}«iB5i^5—^ fv|t ane sn^aa 
sifiTaia e snsi^av asfesi^icaia «iie®ia taw acspoi i 
iflgi >iea 5c?i« aas? su^n ®ilafanji a^®ini vca 
fa'aaHi ®<ni a^^isia-aec^a area acaw vcaw 
ayf®-fa«icaa s^jijcaai tsilessrai'^s^ra e*i 5 i fjjaijftcv 
dw CTt siirf^a ®iaia cvai aaiw^fi viaa’ vac® 

!3:a— 

(SVicat caic®^ ala > 

«a«ni3Rt via wiv i 


■21^ 


cwarvfl' atfa 

g a R ^I* 


af® a^at atc®a 5Rt>^ fsf^awiara ap 

aifa ®iic^, >fla^ ^aai aa awfvcvt a^ca i at® 
caca iicaa ana caai aw ai i anacet facaa ai^c® ^acecaa 
aiigiai cscip ca aa ai?a aiJiic scsi aia—iflait caaraat 
arfa ai aitca^at an6 aica afafs® i ate® fef^awsna 
ca aa ai?a airca i«9i« caaisat—iicaa sicai aatsi e?T®ta 
aifat caWt—cfiS « a?, s-a'^caa aaist wai ara, ®ca 
at?i'®iai tia « «na« veav wc®3 arfa« tvg caai 
aia I af® afa aicfiaa sncaa caa fav caev ^ataa 
aifa fe'^aiaiaia ®nac® * 53 [ vea laa? ai6-iia caa ai 
<<ifac5ia aianaifai f5f®aiai«ii cac® sea? ara i 

aifaa «qv '?ia caev awia aieaia faaafS fv^ ai^ 
ai®t® caev siiijcaa a®ca ^cac? * af®® vrifaj^-iiia 
^fi^Q aifaa »a aacaa vnsaa ta®ia fa i «^*diaOTa a^aa 
<3«® c6ji^icsic‘&s aifaa Sea caev af^a aioaia vai 
Sisia ®iica I aiaai caaraa aieaia aSai aifaa 
sicait afsnaai aa i aifa ai®j ai?^sv fvf ara, f®fa, 
v^a, c«si a®f«a sicaio c'fai aia i afae caarsat 
a®ia aifaa acai facaa ®rca ra'^ata, caaa £ai§ aifacv 


laar caa caev araT®-a^®, aiaa-a^iaiaa f®faca af® 
aaa 'siai cacaa lavt t«wivia ifivt aica, (caa fv vavt 
®icff! a4s aiai awe® caai aia i fvg vw vif6ca “aiai 
vaaa^asT” ac«T ’aiaia 5ieia ssieia aitsi aif^ssi vea 
fiv vicavia wiaaia c^li^ia i ca^ ai'scsra isv aacaa 
ai?f6ST, aii4f(>v gi!i^ caaa vav ca^ caev faaat®cat 

cavi^at 5 c® caai aia i 

ascaa fac*ia aaa aifa eva ifit ca*ii^t a^fe a 5 *i 
vea caa af^v Saa faaiatcaa vice (flaae i ®ca 
aisHi a?®t® caev aifaa ui| sreaa fa«Ba lucaa aifacaa 
aeiav i eva ai aiai faca a’ eiraia a©if®a aiai 
avsnfa aifaa aia st-^staiwt ca»ii®atc® 'stbib i 
vicacva ac® aiyf®v va>?Ta -afnaSa, aicaia aidf®-taaa 
viaa ■>*fifacv <5ngrai afa®Hii vea ca*iraat 5C® caaai 
caa I ®racve aa caev aia ca vraivife 
afacaa, owfw ®i‘aaiBi ai awi arvi ac^'s 
®ipiv ^fa eva sj^ca »iif® caa ? «ic!»cva acra s^c^ 
aiicaiia aacaa ai vc^i f’lfaafesT^-uDa fiai »iifa 
ca«rracaa aaa pc® •iica i cat acsr <flcaa c«rc 5 facaa 


• ^w^iTa v.*ia,-'ff»ivt’®i-7oo,uo9 
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ii!^, cfC5fl <a^ 5i^ ^sr^9 

®!ic<i Sc«lr«® <>w I ifl sis?i acsrew« 

*nf«t «a»sjR cw «r5^ia »iw i sK^rafa ^i?«t 
fflK»? Sy?c® aioj ac»r wireal i?«si («wa aw facaa 
qfaai I 

fef^aiaRi war >fi5 aaw »T®\g aj 5i^t>i|3F 
aita c^wi wcv «nw <a f^ca fagrta® awe'll Jjsa®! 5 a 
?ii I ®ca wc^wa SIC® <flai f^R^^caa jjri ai'en wcv 
(fl^iCR «nca I >iea®: a1c®a ac^ia a^ cac® 
B)caasi?J® ^s«B5i snsncfa (utircv ks! ®nc>i 1 'sca 
f^i acaiv afta dcacara sic® f^aiaicaa ®?33r =a,?a 
Jii^caTaai cac^c amca 1 

af® aaa aih 'an^si fs?ca a^ca-^eie 

5cai» I a'CB’f aaa 'area f ^ifeariiar aic^ caev ai^aa 

aica facaa fcfjf® enrte ataca wai facac? ta cal Ts!?® 
aih acaa a^aa fs^rfaRRia 'aiac? i 

aaia ®T®1a arfa ca t^'r^araRi sacal 'siica 
aa—'5iia<3 r?ii ^r.a« aWisj asifiic® ®gi 'ssrea 1 
a® afcav asa {isg®j ai®-'5ii6 afa) aca sfi&^ia ^sai- 
aife® aa aaw ?;p ^ aci isa? ®wa atari 3 iaa«f*.'R 1 
araaiaif? c^^aa aa « ai?5c® cacera ifl'Pifav 'a^a « 
caa-cafiai$icag arsicaa ais's aaiaa caa ar? sn^sicaa 
eenaa acac?—aclaica at® a^a >i| aa ait«i siica 1 
fftasi vara a® ca casr srilcaa faaat® tac^« aia la^l 
aiiaricaa ^rmaa acac?, >fl'»nca ’^ita aca ai 1 
sfenaca aia aiaiisatai wraaia liSinra ^'siica’nca ^a aat® 
caat «ii<Fra asass ’iiW jalnJcv ®iia ^Fca 1 aa??®: Sck«i 
^ ai aia 'sirca uiftaai csjc^fo aiai caaisat ait<i oiiac®i, 
. taf '5 cBTv *aBna(i?i sia aat®a ^ai| asa®: a'Ssiica 
*nt^ cal > 5 Tacar isinijR ^ca • laaa ^t^ aiaia*i®ica 
sn^a caev ca ^ca ai’tc® sia ^ taaatd fstr^aiaiaia'S bt^f 
aracBi caraii aia 1 ts^rgaiaRia ca ^laca 'aai aca bi'^j 
^ aia faaa c^aeraia tataa^a caefia taeva '5i?ca| ait^rai 
aicat—®iaj fac’f 'HC’^atcal aicaf ai 1 oiiJirgi 
eiaiacaa ara * 1 ^ ca tac’F a^fv c-^te® ^ica ca taar 
aitaai aca 1 a(®ai’iittc® 'flapi viacal casF 
ailcaa aHcaa ^awca 'flcaa caai am 1 ®ca ® aia arj«t- 
aiaia ®f® anaia ’^iHa a^aii 'a® 5ca caltiJI 
aaaia i <a ii®i ®l estmea ^aartac’a 91 ® a^a cacsia 
faf| c»iai^ia' (f®a®ai) J®ta 5cac5 1 lac® 'fl| aa 
ffaiajat »ritaai «i«®i ?at ^ acR sjca 5 a ai 1 a® 
*ncfl« Jiaica ca a^aiia -aita '«ca« fcf^iaiai 
taw caat ia ^ a« I 


<aaa caai^al ♦nfaa awi fsfr^aiaram ai a sar^iitac® 
a«na®: ®iaaii3i -8 a1c®a s^i^ai 'siai®ataan—caat arai <3 
‘at'ccsia araia ■aitaa awn aitrgca caa 1 

?i® vcaar aia wica ♦rHa f'paie’ja cenia am<t 0 
area's caa’v «p»I aaier Bi®t« ajta TOKa 1 
amasi gta>& aitcaria ta^at® tac’? «i®t5 s^rpe^g aica 
$t«Tat aatg aca caa a^ anasicaa sFca>^ fa'sitaa 
'siwcaa 'aicsr®'' | eaai ai’c^ 1 ^aaica aiai crjaa, 
a^, 3'|t® -aita at® ate® 'snea 1 * >£| 's'sewa aifaar 
®^ca '5!Ta« ■i!?cag taev aia®t <5ii8i‘a f'Bia caeca aiai- 
aita stiJ arf 'siwicaa ■'i^a {®i6ia ®nce 1 <ifcaa 
aica aiac«FB! 9iie caacarl -'i^rgg ggn sr.^n* argi asa 1 
a^7Ta anara 5ceii (sl stiJ aiaiaita 'siat> 5 ® ^ifcaa 
ifiwtSc® (S^sa tac»3) sntei-ija tst^gwiaia 'sn-n® *faieT 

®i®ta aitacaa aar® rrr. »ai aia 1 «5'ata caiiar^acaa 
trsaiai ^Fca rsiai (.9151 am ^^caar aea anc-n csiiw isai 
aace, m\ liicaa awne at® aea aw 1 aia^ia “i^ca 
vea'v taa c«KCar vccwg vn caa*® ?sca « <511613- 

aia^ia a:$ca^a a^ai ^catesi t 

witffi'x^ t 6 ti 5 aiaia aitac'fa taaca tacaasica 
a^ca'^caa ear tsti^aTaiaa «ita’»'«i tas aicaa c^itsfcai 
csii^at taaiaiQ a:it6ca afsa^^itei 9i[^'5''^'f taaa ei'i?! 
'a'c^cea I '5!iac5i irlaa ai^ aic® tst'^aiaiai saa cec? 
aism I5C31 am 1 «ia«» c^iaia am ®i atir^f aeri area ai— 
ta’^'ila® flicaaaia taaa 1 'aTisna j^gj la^socflg tat®?? 
aic^-araca ®ai amia aanca am 1 aiBT^i®ra 'sncaaica 
«!‘ec5i aaiim ai artfic®, tacaa aica caa aitcc® 
i)wa tacaa a® ®ii'Geisi a^c&l caiai 

aia I Sitrat arc® (caaa 9^f«\a0 aia aiai ai® tetijaiaiai 
saca ^caa aa caiai aia 1 'SLa c®ica 4-30 <3 ma cnc^i 
cacar ^aai tstr^aiaiaia rsiiac® asca, am 5-30 ai-sna 
c®Kaa at®a «naii*i ©r^« aitac® tetr^ai^iiRia 'sn's^w am 
fai^® 5:ca aiH I aca 5 a ca casR r® vaTutfia ®ri 

si’iat^C’if ”i»i '^raca—^Kacei ®i ea ai 1 ®ai tatssi 
sea So? ac 8 T aa*aa cac^f ^ca «iiica» laa^ 'scac**! arca^ 
aiir taca t 5 t^aiaRi saca aica 1 , rsiiaig s^j^icga c,iC 9 i 
caca>| w’r'tS aita'fl’i'acsf asT caca (9-15) caa 
®nc 9 ia as«ii asiiatsi > 5 ^ «ca-®a ■'".al «^ia awi 1 
caaaia ac®n at®taa c^aa «ca teea tiar vsiarl 

eia^iia cucji— jotfll ®iaaia 1 ®ca wsr j^ai 
®iimai c«f*fraat ‘‘ 9 it«n cn Jia ^qiaeit gmi vi«i tsca aesf 
male mar|®rca ttfca 9iie*iiar), aa-^nt aF?t®car te^ 
t^siica aiasoa vea 1 1111151 aic® anaric-ia a?, a^o cw 
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“^IICS I (I151ygl «IESIC»?I SIC® 
c&hi^i ^^^13 ^i c*! 51^ 'srcifl'c® «nsiai c*f«iic® ♦ii? ri, 
csi *f5c*ia “I’R mm ’ijjc® ♦fit Jji, asSsiw J1WI ^ca^«iia 
w’«n f^fcais »Jihai ^usifiisicaiceifi 5« aN 

5^afc® Mica, iflsiv?! ^^iFisiiS’e •jjic® Mia i «s>ia 5i?i 
MifM ®na5i«aia siisumMsi Mtaa^Ji ca“i 'ssi-f i 

afic«^ ®iMsiima ®ia®csii itipfa <sicji46i ^ii'Sa 
▼ca I 

enCMa ^5|;iui ^si siWiar MifM f5f$ai«iHia oim? acei 
cicJic^ siw —tfl «jia«ii >«c»saica rb i 

arsfaFTiTa ffsiasfsiH M^caa MtacaM ®sia«fsT*i 

if»fjpr-. 5|rjgj;cj a^MSW BIR® 5CS&, 


( 36m 12^ »wii 

»i?cwiS m\ aia (tw «ncM erffaai crcv (a^sia ctmtsbI 
?5ii>ic®i, a^icR ancM ri) i (naiifi hWa^ia 
5^fa ^Ciia «ca Ji^ia Mih aaia BfRj« Mihai taa» 
i 5 c« < 11^151 ®iiM ^ac® awj 5 C® Mica i «a’pl 5 aac*» 
®ii 5 ia-®n 6 a*i ^'samif? « awMceia «iaTsi siici® acawi i 
a^aiR 5 |®i®ia ta^ka asiai mi^mb Mi®ifa^ 
fasa*!'!?*! casiR jjca chrc^, c®afR "ijca 

R®i®ia cisf—^K-swtai® ai 

fii-saia $®irf»r ca»iraa^ Miiaa iieifa’f «li®wic® 
RiRi®ic< aiai 3jt<s ?»ac8 i Rc^iafa 'sii^fRa®™ 9rt®*iiM- 
^CM «ifsi <3 ai^ ^a>.aa specie »tifaa ca*iraa‘\ 

\ai aiJc^-'fl^ai a^cst^ aeii aia i 


CRtc^M fassTsit ^w«na cac^aia 

iSTSjaS?*! 


Riia ac'siiMWiia aaR a^ersFi^i fa-gfatwcicaa 

af^aia, cr rsb Maia^siCRa «a^^R swiiMar ^ic-? 



*flR. 5ac*iaa 

accrfacciR—“aiwipiFafw^aia sjcaiM f*R, anfa %a«caa 
sicai^ cRicasT T[a<5ia >fiCR cacai i” aiaimar leia acsi^ 


owca ai'^a MT5TR vea CRicacr 'lassia cMcafeciR 
1930 «|^icM I inf-iaia aaa crtc-sct ^laaiia fa^al 
if fa®(Rl 5csfR BSCMaa c®sa6 birr ( Ir. f®. awR ) i 
>311 CRicacf ^ja’aialasal taanRla ®ti^j aceiR ^araaw 
5sc“iaa I ly83 ’^■^icm Miislfaaiia ^aisica cricbr 
’Ifliaia BTi« ^caR ®Ta«1a <aa^ a'^aiR aifaiR 

RiMfa^ ^a!ai«iia 5sc“iaa jua^ wmb 'fl^sR aifiFR Miia- 
faaiRt S$;sTasi spiSsria i 

(saicR Sesja »ai cac® Mica ca. ata Rica cRicaai 
’Iflaiia caaai 5a, CR^ an«icsF® cRicas! aga «ic«(a arfsiaf 
5 cae Riai^aR cam ai«iia '^cm fttacRa cMcaa Sacar 
ai^aa a^Cda »ri ^la r^5 w( S^et spca Wca aiR i 
®aR»ia f*rcR 4a f^ci aw 90 sif srib i ®lc«a 
M'S ai^aica 4$ 3K^a ^ cmcr at® aaa ei'if®-a4, Riat- 
^la tRfacMca M'n«(fa'rn. aRiaRfafii, Mialataaii ai 
fstRaRi^aaii, Rif 5 ®i 4a^ faMMit^ faaca r^icm^r 
yfscaa aifaana^cR at® a^a 4l cRicasr ^lawa c*reai 
5ca I 1896 v^'CMB 10§ fwcRia 'lia sj^ 5ai 
1901 '^*$icM ^la aifavlc® >&R58ica 4sr atRia 

'sqSiCRa aai l«rc8 >*5 <i«'»ia fa®a*i w^ir aaa « 5 i 5a i 
aaa afai aaa CRicaar ^pwia mir, 'Srai 5 CRR—mwhI 
faasiCR ^iR faansft aca<CMR, MBlafaajw wiiiiiR fawsft 
(fl'faRcafa?, aRWRMinr eww faw^ft 5V.’flfe® 
sfbirI Rrf5f®J^ atR, m. 4. sifsr qcat 4a< faiRiNa « 
5i^a ^Ri ^aieica si^anasmcaw cwRfa gRi6 4a< fficMa 
cspsita^ Miifa I 


l, C»TMl sunt (MR, »|MM1'Bl-700 00 i 
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C*nCf«l wiPn sfJIWflW •^Pu 


CTi «q5TOt 1981 ^fli cs^iwsr c^fter?? 

4w *(»n«{tfliriiB ^insic^ ( siuiCQ >bri®1b) 

sacnvn <«<[? snf«:i jpi§si?i, 

?(>naci« »i»iwc^ R^fg giScg^ 

fe?^<^»l«aTcsi snf»yj» f^JKs afsrsn 

?toi 41 awTOi smwfgsfif. Jiitifc® fa^n 

S^fflsa c?ti}5®^ i<n? fa'S'Jifaa ^ c’lwnc'ss 

\ 

oaitepii I 

®j cBJi. 5sc«i^5 5':5Ta siasla aifva aiillgv 

ff^a CJncasj fgai^. ®t3 anw 1968 CBC^i^'scaa 

t»H <!':aa«iia brj CTicaer 

yarn’s ’iR «: c^iaRi, '‘a3j:a 'sia^la 

ing? atf5an?3?F I J) 1913 5«f?c®i 

aataaisi iifg 1979 5?li aiijcaa caaia bri 

aifia cScsBi carcaai ^ja^ia *ir i ai c?iaf f»»5 

ai «itceR, ^i-.aa ♦raailBiw faaicRa 
ai3Mt4!:® fR®I R'JR ■^H9 5WR ttfC5§ f?P^ Siai CRW5T 
’la'Bia at'Bs I (ij*ai caR ?<aiRT’ i 

m (Tffa ’yea 53:*i^caa 

l«rceT<3 vfl^ RC51 C5FC91R tR I >a6i| ’y«ii i ^aa brj 
4icb aic*fBi ’yara 5cat?5i aig 20 asscaa r® i ii'ai 

ac®jc«y ajiRwa i ®^<3 crr wiswa <a*<y6i 

a? c^R c«icB Rw I 1 r. f®. awR ^aa? aalsRR CRicasT' 
^fl^ia aiR 'siaDsa RifiJc® ^iiaRi Bca, cr'aa 5 -br 
© rgvslg taQi4 E;src«t'»Ri « csjtsri aiR ®!a«ta 

RRla’y? ®ii5i asj3! fawc«fa siil^c® ^jraRi atca i 

^jg 55?:-i«iw3 »aa 'siac® i ^la riji 
® ifsi5fR5C51 1910 ’^’die’ifa 19 «ic#iaa aic^icg i 

^ta B*Ji 3nc3a RiRBsi vav la-an® fa^iRl “fifgaica i 
lavlRe^ 'Ira rir] 5C8tr cRicasf faaijfl Ir. f«. aisR, 
aina fiTc^ lia tsR '5t§e faaicRa c^o «nif®>i"RB i 

ajB <aR. aiRRRR ?CB§R fDai»RCRa «iai si5iaFi*i 
aff^a ^aa^BR 'RJISRIRi taarRl, ®? aiery^R 

ahcsala ?®*rRia ^iR'^fisKara kwa® « f«r'i 
ksRaia RiRvai anjimB »aa? 'si^ kcsiR vaBBR 
kH^8 ai'^fa'T, a'SRicR \ 5se»i«Kaa ■'^5 caiR, liai 
ODsicB BicBR sifsiaRif:® I lia ^ 5ffer®i aTislfwia 
a^BR ysl 5i«jt « ^Ridifair i 

WBlacR f®fR kesiR ia^ caaral i ia| Raa lig 
‘iwa riIhwi wcb faarcRa al® 'lia «i'^a 'si^am e 
Bin Bmw I 'lia$ aiyaaqra 5C9 f®k c’nrprs 

’ll! C«I9 BCaR RIBICB8 CafRCW»ft afCSIW I ^8^8 8R 
Altaic® I cBRlawa WIrW ’wsicb afi»2[Ri « aicaas*!! 


▼(3 1933 ®#caS Saik en® veaR i a^rfacaa 
CBiW carrt^ R-BS 'l!8 arerTBftaRcar eiif^ R'eaket i 
f®fR lawa kw faRfasgi fRca ®itafca «erb 

f«| lsgr®iaRi Rfgc®R i 1 ^8 r^r l®fR 

RiaicBg cafRreW »i®v asRia iro. ®rr wc'b 

«a Ra faaca fat®p fawRiewa 85RI « ^ acs? 'Iia sjcR 

RTRTR aar BICM, ^RR C«IC«$ Mr «lia@ RfCaR R^R Iwi- 

®raRi I fR®i R'jR acara r^^TIr 5R, Ivf fvf faacs 

fR'Srra «I!CRR I CBRkcB ♦t^I'^RI ’^818 RRS >a faRW 
gp’l'f aar 'jw f«yf lafg rrwr aR:«R, f*| f«g 
®«RBi8 ^e-sia faaiRlai cskr crr f’^’g bc8»16 

S'? 'Il8l CRCR CRR IR I <aRTCR f®tR RR’i'Sl «1CR¥ 

kai^ila ‘R?"ac»f asrcRR, licRa siwi btrissi sjcsir r «8 

'sii«(ia »dnR?sr (af®? 6 R laa? iiisaai®' 'siiafia faercR i 
•^c^a ca Ra R'^raa faaiR « rc*^5R Irw iRBra ksr 
kl®« laaiRlpra rcr, ssr.'aaa laaffii r'jr 'jot 
'S rwa CR Ra aiaRia >51181® 51CRR 1 cr 6 i ^ict 8 
lavSi ssa a? Bticers! 1 i 5 sc»j«» RCRarpn k'«iR 
arcafscBR ca, <118 a'?^ tlv 1 R'bhi 8 Rc«asi5R Ires 
latR ?ica»«ii syca ca s'? at'?i vcaeiR. ®r erf^sRa 1 
lals^^R « kercRs ac®8 acai R-^cBa RC^asiSR kca facani« 
ksi I 'fit facaia ca^ic® latca sacaaa 1934 ^icb 
5?6 a? ar®i ’fWR 1 kei 1952 ’^>^iC'Ra ?RacBg 
callsr’P aaf—c«yiR aar arcs arR?ar tc^r^yfiR 'fia? 
^aislaa' kSigsaR caca ak ®ra S*f 8 ff-'m® isi’i ctfsai 
ai 8 . aia sfsr faf sea ? k®kW kcr—Rapcaa 'Rta*iT® 
kfa I lak .<iRa kara ® 1 ©^ 6 r a^caa w.'sf «cR'y 
dic^riPR] ’yara ^caist c’^c«« aa? ifit^^gRt ssCTacaa 
spiaiR ■!j:3]^«iR;as al’Fia ^yesR k 1 19^5 

11 BT^aial acaa ojnc’^RkafHSf cRiRitfda ^«iear 
5 ac«iaa lia R^a faa^R ae?a ’fai aaca caiaai ¥C 8 r i 
uq^ 6 f§5T—4r«t6 R-^aa Rag »tf« kscaa 5«ai8 m 
R^alfifl f-y ^iTail® 58, CRt catfsra'' a's fRca 1 tut 
ac’sra RsnaiCR Bawaa kena aneaf*'^^®! ®c^ ca 
atam a'f.afesTR. 'flf®; 6 R aicaf '§ 9 i aw a®ai bc 8 r i 
R li^griST tat fRC 8 anWreRl 5 Tk[C 8 « C’yjR «p-^ 

ff8 fR I 

snswa cakK®f«T 'sa^ c^kcB8 kfRfS bww 
' siaraR ’FiOT f®k R^a, aiB^sn RimcRc^-^itcgi- 
BiSuckwsi a^f® kaca ^at yke^a aTara crr i 
1937 ’ycHc^a caRien k^fe® 5 r liia? 

27 818 aacR kR$ anicRifRcaS kRita caiR crr kuc^n 
faikRiww I laicR ®i«nmRi « ucaaRi *51 veaR 
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1938 visr i 

^ <5^ eirsw fflawl sfcn 

v?iw« f <5 c»$^ ®rfi a«ic«ij cvw si'®^ 

^3C® •«ic«si f*? I ifips 5ac»i^?i sii »fCT uDt «n5e 
l^®w»iji5 Saita .sj.?®® « ^?*aw t® J? c®‘if®- 

a»wlfo»iw «“r 'wnt® «)#>» vws(, fat®?? 

*i5CST<3 ?CT ffcsi (i'a f«f f*g «Fi» >r8i^5 ?a i 

rac“>««fla ®c^a taaTs^ai afaqf® fsca 
f5«I®iaa| ’*'C?l fJi^TW «iic>it5cef^ «—C«H a'a!? 

»fl®®! «® «ncv, '&m ®Ta tiicea ®)?®»rta aeica i^'^ct6 
Cfi6 5E® aficv ; Ji$®rca ca fs s^'XKDa ^t«6 5a, ®icar 
a*n 58 “ 1 . 8 ® aia^” 1 f»^ cnsM’iicaa cacv 
W5»i citai, £«ic» ata 1 4 9i«i i^'wca wd bfo 
ojfsartafiiw “cs® 'sia'si ®n® a^ca 
aacaj caifi 5C® «nc» 1 anao csifi 

5 ca tfla< aia a^i cac? snca 1 f»^ 

i«cv ^*18 «fcas? fii I f®f*? acflfJi, sia s^^at cna 
“ca® aiH5i" 3iia«5t 5?i« ^aca 1 

aiC 5 Tv a3^ra;^ aca 5scaaaaa 5a 1 vaa 

Saa fefs »ca f®tR wicaei T[a^Ta aw 1 >fl»«ri jnai 
jfaaia faaiJifai ca s'? I'a c 5 cat 8 ceTJi, cafSal afsaiai 
aca “53C"faa jftai” riw nfafs® 5ca wiifsfaea'wa 
*iav 'siaaa '^ra aasr ^ca fjicaw 1 
^a ^MK!<na1 ®iif<«icaa f®t?3 f^sf fafssi ®caa 
5K»^i5^«n»T ^fl^aa anijaif^ia^ anai^ fnca 1 s^-^jaa 
faa^w “«® aiacifa” ansj^p 5i«ai®'‘ ^piSe^ia 

anati arcafscai^ tviaT^ia ®? acaw atw 1 cariai'&ia 
3C?a sjcar '5|ic*if^af®iaia acai^t aica ssca^aa caarcaw 
ca, sfaa fagt® (degenerate) maa 5ia 

faaas a'«na ®a a^cs aica "ca® aiawa” 5 a, 
afa cat aflacaa ®a ®caa I '4 ^caa ca“it ai 5 a 1 
lilt ®at “sssfca^aa a3sii’’ fa'an® 1 vat afsia 
C 5 ca ca*ft ®caa >i®^‘6 3 5ca <3ifa<F aacaa a'jpcn 
afa*i® 58 I aca «wi c‘*ic5, vatsica 5 a 
ai ‘‘?a* (Bldck Hole) 1 
fa. f®. awi» ca aaa csiicasT <ii^ra aw (1930) 
fiv cat aiat ®iac®3 5 caf»ei «na caicaer 

faaiida ®? • aaa eswacaa aaa aia ff?a c’Piiia, 
®^ f®fa fj^-Tca ®ia® c^fC’i' faciSw aiaia asica cat 
vw wtm \ cat fa^n® itcoa'ii f^ei ‘‘c8® aiaa” 
awra faaa faca 1 f^'S ia<p«»a ,t<eiia3 ®iac® 
f8»ca iica <icai »«»fS asa «n«ia ^a c<»w sji’-aia ai 
c*fC8 ca<rqia ac« e ts^ia faic« f&a®ca aw 


136®si a<, 12>a 

sn^ffa C5C? aurcsifa'fw • 1953 315*1 vcaa 

«'aia'iria amfa^a 1 c'fa c?c? laarjaica cmsia aafari 1 
ansar aacaa acaj 5 a f»i»»Kin faafaaiisicaa cata 
faana fasmta saw 1 

fac*fc»t 3 aiffit® (fiia af®®ia aaia acS aija alca 1 
■^?i«ffa'riTa aifaf^a^ acai«t aftoi f®fi^ oiiae faaii® 5 a 1 
>a®ica f®fa >aaff»rcv 5 a 'a^®a airsRWi aiHstaa ««at 
w-^ra facar 5 a tafa® e cwntsfaBsisil 1 oat aa 
faaca atiw tia «ga cs}t*iaf «>caa«ii 1 iairat®ar 5 »iot 
f®t»i j)raia«i «nc'*it'^^®iaiwa atBnra ^•nL4 ^icaaai 
aftaa 1 S 5 iaii»q ?i:aa«n3 cwcB^i a aiaaw ScHataNi 1 
<« Bi?r eifSTii *rai«lfa®w, ®ircgtia f<^3*i, cslaa^ asifaan 
a^f® faacao (Ira sga ^caaai sue? 1 

®: 555c»iaa aifvst ai^ifa^ 1 ®ia®la fa®wt 
a«R fac*i'c»fa aif^c® aca «n®^if®v anf® hi® '®<ca!a 
®aa acac»ia a®a lira faev 1 19t)8 ®ia® 

aa’na 'oic’f caa ^ai^a*! ca®ia 1 f®fa faf®s aaa siacsa 
aw<3 ca'^ircai'a aicaa 1 fQC“ia a»ica>a c?ii®ia faca^ 
'flsiitiaica ®ia®1a faaw ^?cacaa cifaca»iw caia caa 
toat ci(waf ^ica ‘‘5)151 ^laas" a9'®i ca«aia ?sai (iiaiaia 
¥sjafi®.aa ®iic5ia 1 1966 '^ic’aa 24 ai^aiaf 
®aia5 faaw a^JRra ®: c^itsj ^»iai aiai ai^t, ®aa 
6wc«ja«c^ aj^caia ©^4 5 a ®iaia wia->iia ®[sc®a naai^ 
acaaai ca^caa aifaa f^ic® 1 fsfJt c^ita atei 

’taaii 5it^ia aitaa 25*1 'aac® cia3aia arca^i 1 

5irai «rtaa ac^a*!! f^ica ai6icei« faf®a fasiw 5i«®i8 
5)csf 4ia cai^icai'n ftai 1 1952-71 'siijp&i- 
fasteraim a'»iiaaf, aaaj fee):? sucataaia 

fafcsnafspasim cawitf6, ancafaafw sma^icsfa aia 
®iira aica^, et^pta aanst caiaitfiJ a^f® 

Ji^sna I fafaa ancsa 83?f®a ®;ii aw t^am, 
<5iirafaafi a'?t® caa cac^ sj^wesisp aaai e tja'aia 1 
f®??i fwcac^Ji wcav at 1 c^i^ifaia acaj ®i«i®a 55T— 
‘faWas'sj da c^^Bia ©it^iifsiasi’, g la 

j^if® sia c>§eiia 5^ia6ia' ‘5itcai®itJ»laai^ SHI'S 
titcgisiH^ciif^’a cJ&fafaifU’ S'??® 1 

siaiwaf 5ac«a*icaa a*Ssiw aa^i 73 1 ca^la sw 
5iaa '■♦ifiw f»ia!ic'»iia '® a «icaasia 1 ilia ®#aii c«i5i 
19.10.73 sitac'a I ‘flaf®?! sna*! « fa'^a' 
ftoica 'iitta^ c^icaw faf®H 510 « Jjt’ti c^ca* sic^i^ 
®i9iawi « icsa?! I waia ai^a faev tu’psra a’aii® 
flifasfaa aaw «c^ila faawl ftwca siaiiatiR c’^cai^i 
cat S’ltia ci«taeT 'la^-ia 1 vat Taaticaa ^aiF afa« 
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^ ®r* *nf•Tfi ®?mi, ®5'9 <*5 onfiw ipw csicv pnw»r «T?f®1s fjjwsils «w»rR «rT 5 ps« 

^«TOi 5 wsrifnv ^ wpiv ctW I aw 43 < 5 ?i f«rwis fawica? sn^fetD i fwca ®I5P55« 

awjiav bBfW'W snf^sf sn^itflvw a?*i ^C5i<3 «Riasi cai i 


W9* 


csrt^sA (monsoon) ♦(^-^5sii jjiw ais)?? 

®ia®)?l *rf'83'»1«i w 5t5f8CP5|, 

OTsrt ^awfsifsra a«i)® at'? \5ia 

w«i «iw I «i5faf5Ria ’fw-aw % siac'ejr ®iiw i 
c«ic»' 'oia f^ca 

a® apfs® acaw i ai'»ic® 5ca ca, aw 5i®w 
aea «nca a*rta 5taf«BT i 

4inti?ac«r9 wear ca ww^kwi-^^ oncanfs® 

iiiwteaT ®w oi)® JifiaFca ^5?5i^)5®w 

scare I aTbl?? ®w®ai^ ^WaiJa ai^aw «i ca 
’js’r cacsF ®ia« aaw au*ai jjw {23 'smiia, 2 cai’v) s- 
?s?aaisr? i| vpaia fsic'fag i 

as»a5*Facji« fsg^«?5i5i^ ii 

« Ksa afaca^^ Stfe-i'sw. feai e caiJ^fera 

JsncBnv, '5i«i?^. fajw, ^^>1?‘?l« 'sSaiae-l ca 

cavicw .aw fs'f'CT'Eire ijrai uta^ ®ia?T«aw 

’jfeji fii®fca aia^® ®haca ^i^acaa ca'icj^i ■«F?a*i 
I cari^ C’^PJ >5® s!'^®) a??ij< ?caT 5ca, 

®13 ifl^fafa-wnca (c«r?f 19-22) 

sf«i® acaw I fi^is ina^ ®ia sjs^i^auf cf'eai caai, 
sf^q^fsT f5*5 Bissw ®^*»ica 5care i 

1500 a«a wicaafw a^-aiwa »re a^si ’“'tcew 
*( wfan oncwi55^ia <5ia^*t Ja*ii'a—«c^ sw 5)6c^ 

^?caf^ siiCT afaaf®® vai ^caii— 

<5ic#wg o Rc®a3—asne® e siwic^ f«f=if-63iaTi:a! 
snci, m 3135 « 5a afare'^ar 5it®a«BT, jnl®-«n® i 
^c«aa«tsc^iaa—acic® « ^iiaR^ tRar-^gi^inef 1 ^ 1*55 
casi >flas 31^ « 5a afaca*8v sihsi'sfi, '5R?a<>f 
^'^5ia®ii® I t®t3wa « »ipifa—ccw si-sai, Uim 
^’isi'sw e sasiw, ®if®ta® “ft®, sj^wa <3 3|^ s’ncar a?? 

I wi^aifa «caffajf?i-a5«c<ca aait?® "sj’ri 5i«ai, 
*i«i®5T aiir(.iT*ifaf“ji6 casi, <3 ea ataca^’p 
5't®;«?T,®ias«( » caF5.9i9le ai6—cac^s ^Vf 

* ^*®/ 2 , c»rt»rr“i*Tr»i ir^ ma, <sw*i»fi, ▼f»nFT®i-7w) 035 


wra 5 T<;ai <3 I aT$ « «®faw—ag. arara uias 
I feataS® sja^jft-awj-cat® sia®?!- 

(gfaa «!g* 8 w ^5l® 5 cafiw I a'taiwe 

l^iSFra ataa^Swa c«w ^w*' Sal^® fa « 

vicai aiRsi W)c®a awes aiaw airtiaa sicJia 

caan^ aa aaa®T a^ia aitaaR®a ala*n*i 

ci^Hw «ai ajfl 1 aaistat^raa »iT?5'»aR5w i^js- 
ac^a aa aas e!^«\ aiRcrissii ’faca —‘c^fc^'afsi’ 
▼if^ar ’ ifls^a <aa>t6 si® astw® tasr 1 ?i9f 

a^caa SI® Sa;;® »ca aaiftsifffl ^pcsfares^ C3i sic^a 
at®ai«r I [ 9151 ®i8:i? ^tfilacaa, aj-a^caa ®icaitf® « 
an6)<i ] I 

ca afaaw ^W?;® *)‘«i ^c® aifafc^ aci^ cwai <^9 
®i3®ica aifawqi Jit'S® »a. ast^J ®ia®arf ct| 
fswa a«ti 5c®i— 
caii akfit^gi &?^®i a laaea^siirs^ s 
c®:^ ai&'‘? at 5 sii«n( aitsag a«s^ n 

23 awwa. OBlv 3 11 
a^a’«i fa^a^ 1 100 ^1*89 va 1 
®ia®tg ' 5 iia 5 i«ai fa^icsia ^ 's^awl at*r cwwlas^ 



*5^ ^ -2Wr*TE? 477^44 

1/100 It'S 'aca^i a>si ai?9a^*i 5 a, ®ta w-Wsilft oiw 
••j'^aic®a ftfJi tfcpica fliai fca ai 1 at 5 ^« <3 
a^«i-facsa (C^ aac«ia ®^5 Jii^cai «i]*B^iitf 5 fca cai® fa 1 
Sacaa caafsii (graph) c««c» faant^ a)5»w ^aii aica 1 
J^aiftsitfa «iiae aw t^nacfi^«, *ft®’»iw at® "aif® 
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«n «N«Pi 


(96w ^ 12-1 mm 

Iff? ^^4 5PI, ^ ^ ai 51 355«T’«ni 5IOTS»--*J?P?f« ff ^'WOW, fstJTOt- 
•nieai ^uca *»] i £»r«ii f^icsw ct. ®?55-‘nf«ssi c?iqaiffl mcsia wri araw fwii »nc»i ^ihmm 
craaac^ caai? ^f4 55 ?i% ^W^rra 55 oi^sf ?ni5*i, iiipjs w«nj:aa t^C“W ^Ri*i • w**!! f’Jnof 

i»si I iDsi. f«. CT^fer^ aat? (Indian pi, ’is 14 a^Jica ®naia 3 c«rcv 7 f’fcwifii^u 

Meteorological Department: Scientific ai^iBra mc^ aaifc® arsiwa annii fwi 

Series Part I, No. 6 5^*n) Pf aia’^ifaaf »aa? sncR §:-♦(* w afasiei ^cafe, 
aiW ^kcssi, a® 'siM S®raa awi aw'ata’? Jiwiaiav art«i ^li^is+O-SS 1 

a^w JiS!f«i® 5cs» I aacw aRi"»f!?i¥ »ia« aai^tsi!:wa *ip$« 5is(«(c*i aicBg i 

cjh^rfff—5f|[« *rat5f n^tatsf 

^h* 

’jf’iafDs a'gsr cffl*?l< 5 i ai«ilt«Ta la’v faa 4 Apo- ‘»|f«pfia faf«n prw inl? erac^ ’StiTIstpi 51a «riri 

idea (super family) ■nfa«na'$f (a’f -fesisiacda!) 1 ’tcaa«ti sisncnj ^cRi 1 <iiBi?ie fi$ ©re (A. 

aaw ®5 5^6 ®iw ®t 91 a^a) 5 a~(i) Solitary mellifera) ^eicj^a eaij aiajg® ?a greyish bee— 

bees (fJi:>i» calsn!^ ); (ii) Social bees ( Rwifaa! (i) Carniolan ai^gi *iw ^ aica : 

£silsnf« ) I Solitary beest*- bw ■^ffaaica '®i’i (ii) Caucasian aies’ are arnat-fia ai^si mm 1 
arai 8 ja- 1. Split tongued (ai, Wasplike bees), >fi^ 5iaf^! ©i^vta cahnfga ^waaeqa Sacaif’i«i « ^*!W5n 

2, Mining bees, 3. Leaf cutler bees 1 Social m» csrtwwa hr’* cbic’f i as's -flr^a JiBse 

bees awe® cai^nr-i. Bumble bees, 2. Stingless Northern European bees- 3 ) pi»ft »'h!W ^ra 
bees, 3. Honey bees. Southern European beesc-a < ’is’iii 

calsiiis (honey bees) assr £a*i| 5 |f 1 ^fsiafps 5 OTi 'flwa ce ’6 >flar a<*n* (swarm) 

^la a«j;5fa acai fafss ©TC®a wtinfe aia aan®] caW 1 saia csiwi^ 5a 1 ^c®f“iai«ai can 
20,000 I (fl3 awj calsifscwa «n5 1 icai caln ac'^tifa?) (>ii^©]v0?i *i?i ’iia%® 

a»if®— ( 1 ) Western honey bees (Apis lajiii ) 5 iC’*?f nric© sifiis 1 

Mellifera)—iflt''i!ii ailiia, ®nf^aT? aiosi w'Bcaa “^sicn—sn^lauw, 

nra >aat ■nisT^i ^51 i laa ^aoi cafn 1 isa? t^ihsaw ®ir.®g ‘«g't«>i^eT«®ica fa?«B ®‘bc5t 

( 2 ) cataife (A. C. Tndica)—«iif 6 ®i 5 ® *15 s-gif?! ’fa* !Fr?e?. isjs fji 1 

iifnaw (?T»i^fBics aiesi mg « ?pgi p?i 1 '5ia®lg SaasTC-wa 'eig^lg cstaif* aisR 

( 3 ) Little honey bee f'ff calaife (A. Florea) »?n m 1 ^awg 5W ©ic® '©rn v?ii ?5—hill type, 

u)gi d-n a^ Rfair vt4i afaaisl geisi 1 laws -nwH m aiogi m« aWasitsr 

’*51 5:« m I (4) Giant or Rock honey bee, mfefa? ), tflc-a S’laitci ca^, plain 
jcsi? cataif? (A. Dorsata)—iiai £5»i f![<a ; type-®Ta®5t^a 5|4 id 5ta®w 'gfat® (fc »5 aitsi ms 1 

i®iC 5 'ifsms'i, ai^^ii ’*51 ms m 1 laws hill type->fl5 cscs c«iS ; sij SsaiiJi 

Skaicaa cataif«g' a. mellifera-s 'sspi’p^fBt wi® ^a®i »*a 1 calsics •am adits’* entas 1 
(variety) cnee I iflas Isfss ©fCts cataile ISwm « fpii cataii? (Rock bee, a. dorsata)— 
<3 sncatssri si?Tpfc«ig ( «trf'ipn ) sipii arei!! Jiprg cii^f® ' 5 Ri®ts cataifes ais ^*11 •BPra 

©51 ?5 I European m Black Bee ai«Bi ms §^35 gws INs ®1a 5i‘'Wi5© • >i«i ©eiw cais 

^icaT**, caS facial c«ic© gifnsis 51531 IScs ens fisrecs snaics^i ms m 1 cgmcR aga ^bi PFftfi. enmw >1151 

©Jifas e 5jBf 51535® ©I® 5C5ii-Italian, a yellow 5i*a »)sim 51 © aif^tcs aga si 5 [ 3i?a; ©cs 1 ^•nsspi 

bee I ©«9 ai^r? siwsi tfsW aiesi ms 1 uqfa»t'Csi silCR PI *i^ ’it’ftd® ( ai 5 75,000 f©. ai. )— 

' 24-n5’f‘ii 
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jsrtsrr ??—^ ’Tiiw »KWT5f 


!5I fWI csitsntet 5T?f C<8:¥ \ <fl¥6l 51¥ C«K¥ 9JC*? 
5 C¥.f^- Wi:¥ 30 e¥. ?«. sj5_ •s^qui ijia i 
C“l^ ?ra c^¥, -031 ®Rin 5W ^18 I 10-15 
383 "sncn* *ff»B8’K8f3 ai*n*8c«r n*? 'siw, «?i5i, c^?5f, 
'5n5i<fi ?nw (fiwa ®ip«¥ in¥ ct® i 

5r¥ aT^iTsw c»r«n m 

K5I I 

fw cslsiil8-^w;3 ; ®iwi srg ¥C3 i 

¥5r-»icyii3 Tsaia c¥co iflC39 

®}»tf3Jftsi I 4131 ^<1¥5| En¥ ¥R[ ( ‘SIC'? 

10" X 12" ) I «ira¥15T 4JOT3 a?® 81 ¥313 41 ¥CIi 
ctf^l 8ice§ I 41C«r? 8R;¥ C3!:«I ¥31 8!8 

?3W1, ^C38«Ii ¥81 JfliBS I afsj IRSn® .l!OT3 

35? 5f¥ CST81 8m I '4IC88 5I¥ 8^3 C5TIC« ¥88^. 8'^ 

=Ff] !E:?5'5 h?i I 

88; - 8'^”8¥ wcisi «!:« w-s 

meet a r) «i?3c38 fs'sci afe^m 

sncs 58 t C»3C¥ fi£8 8aC83 ©sHb 

5i;':¥[® '111? I 4]?ii5] cai?68, 5138, 

81118® Oi,^ &l'i^8 1«3 5KSP fs!C«I 8It¥ V 

5/5? CSZ<!f ff^J3C83 srr81 f5?83 af3818 »l®¥?n 3 

C8i:¥ 80 sc* aica i aig^ 5i^8m1 catsnfeii 

^35-1 55?as ¥C3 a^m'iS 4i¥^ ®1C^3 fcT C8C¥ a5»|8 
•8^81'n ( C8a8. >1^38)3 88C8 8fa8f3 « aii-SJ 

8'C3 51C^ '• ?5!53 88 C 8 ^5553 ■s>f838 

■gmC'i;:^ i 

C8'$83 5c«3 ’i'»(38 8tac5 c^^ft was^ 
8K/*' ?5ta3 al38Fi 15 %'IC^13 C3f«l I • a^C* 

3m8f;t¥ C88a. calafe »i3l£fl3 

S^C 85 ¥ 851 (enzymes) ^mi scs 83^ 
3i8ml?!¥ 9ii>«5f Isfji »;¥c 6:® ® 5!;c¥ic« al38* ss i 
4| 51151 fetiia g3C88 Brsflfl 8l'»l[f«* ¥£« 

(®mm 51I51C85, fanning ) 8ic* ^ic* f5l?i3 
8s3f3l 80 '5T<t I 

ac*l¥ ¥C51Tiflc® ai«[8qi!Jfl <3 8T81 8?a5¥13'l CTlaif^ 

(scoliI bee « forager bee) ««C¥ 1 4531 fsi C8C¥ 
'Q asm 8?a? ¥C8 1 vBCffg 888 f*8 8m53 
Mf8 I '418 ^ica 4151 5IC¥3 fs^4>C5 ^8imi ¥|5?—£888, 
sm a?a«l5, am¥C'F5 8S C8'S81. ?t18l5 afSB^I 4188 ¥C5 I 
8181 8?a5¥Hfl £»il8lfe ?88m 41i:eT 8^'^5'1® 5j=pf38 
«|iil C8l8ll5W2 8C81 'Sl’t ¥C5 £88 I 41¥f6 at8¥ 
Mlillt? 41¥81C3 30 C85¥ 40 f8.aW *1^38 8^3? ¥£3 I 
asiaw 1 £8C¥ 1000 ^ ¥«c® ^c® aics i 

2 


5?C¥ 1 t¥.ai8 8^ «fsn ¥?!ra >£|f8¥ )3lt8ffeW5 40,000 
50,000 815 8«a5 sac®! £85 SC® S8 I 8f8 ®!T5« 

85} S8, £8 aC®Tf C8l ¥C«n^C® ’8TO fe8TC8 75 £««£¥ 
100 ?¥C81iaW 515, aC815?8 4)8? <511®%® 30 £C[C¥ 40 
f¥C8ii5n8 85 £S)Hi5ic¥5 8?ac? s^^rac®, '^ism 4.^ 
af58m 85 8?as ¥5C® calailsws 70 ei^sii £«E¥ 4 !¥C¥i 16 
815 5i¥ £«ic¥ £85 sr® S8 I 4igii?i asia ^?acs5 

'SPS®* 415 ®i£s{¥ 815 £85 SC® S8 I 

cabnfs? ¥TC5 asm C3^;5 §at8T?a®T-4i¥l$ 5ic¥ 
8SC5 ai8 30 f¥.ai. asmes^ 8 ?f}s1® S8 i 's| asmes^ 
»(¥5>3d 1118? f®i’3 cabnkc^^s cai^(!8 aicwm ^^8 i 
*!C8¥ 8518 4)88 ®1C8¥ £«!£¥ aSiatS^ 8?'!JSt5 

S8, 8TC85 fW <1^58 S«;a« 59 81 I f£515 asmCS^S 

8181^*1 f8t®H aG»lf®5 CSCK f8l®!5 SC51'<3 81815*1®? 418 

8C81 7 c«ic¥ 40 mm cait^^, 1-5 csic¥ 2Q a®Ka 
c^5«^i®l5 as? 181, 7 C8iC¥ 12 a?'T<a 's^m, 2 8 £‘«C¥ 
10'6 a®K'8 ?!8«1 418? 818185 a?5*11C«l 

§^C85¥ >3 SC^Ii? amsi 818 I 

5i?8 '3 8m»rc855 fe^aiJfsr 8;f*«c® asr^ 
a;?;?—'sii^si ©]?8, fcm ’]?c¥a5 o a^c^as-AS fsaaciR 
t8C8® t®8! 8'aH SC3, »1 C8IC*® <3® 58 I f-T8 

¥851 fs»rC8 818S® t^sC8'?'l58i:¥ fa8 WCE5 

f8®® ¥51 818—1. '8t8C8¥ (self fertilisation), 
8ICf5 Ssf???!? ifCS?5—il¥^ fC?!9 asm £35 4? ^C?!? 
?®515C¥ 818181 ®TC8 t8)8® ¥£8 8¥<?r 8)® ¥£5 I 

2. ®iKla¥®ic8 a'?8C8¥ SylTff : 3. a5fac80‘') 

(cross fertilisaiion) 8OT5 8!af"- 8l® S^aira 4®t^ 

a®if®5 8111 81 *181 f’;5T8 asm 1®8!5 

f8f8®¥5«l I £aC8I® 5^ VM?, C^CS Sl^'£ff5 1?1C8¥ 

a5f«'®31 

C8|ails3 4l¥lg l-<ca8 'il8 SC^d, £8 «91 Wt 41¥lS 
f8Ca8 fC5? S»l«! ¥C5. ®88 aiCaS 8185 fC55 815 81 I 
£888, 8f58T5 C^C® CabirS?! 888 ¥5£8. ®88 W81181 

cr;TC®5 ^£55 Calvif? 81C8 8), 8®'¥8 8)5815 ^'?8 «!¥C5 I 
415R! f8f«6®«^C8 85?! 818 £8, a5m *8?£8m fiFJiT5 C^CB 
( a5f8im¥l ) caklls 88C6C8 §^55^ 81858 I 415 C.?:n 
^)8¥5!8 C888 i§£P8£8mS®IC8 818, 5)£®5 8ir89G 

^891® 5)^ 8£S I £888—8?9815 C9i:i:;58 8iC5 ctI 51^ 

5i8£<ff, ¥BT8 a®¥5i 60 ®m a8^ 5f8i cac® ai£5 i 
£8155 £'¥£8 33%, 3ii^58V200-250%. a>ii -- 

150-412%, f®f8-18-26?^ sjisii -10-31%, C55V 
316%. ®ll55¥J-1S)I5f¥l-ilV% I 

8885C85 ^)8 ¥518- £888, 51*?], ®£B|, £8^8. ¥^1, 
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IIFt«faiR 


[ 36®Ji H 12»l »iwj! 


«fcs», »nfe, f«Ka "wi, »nfsn, 

C9T^ «COTT CTO ScjTWnw VBR 5jt5 ?if»r 

«n«JiP» c*rt aw ’TOJI TOia wo lansi, erw, 
«nc*or, vsiHi, srnsi^f®, »ite, anegc^wil, C5tf|, 

»»c*PTi, ai!"PFe!, TOiwi, s?Bicv»r, c»Rn?n, •nsi|[»f, 
c^BT, «nsppi^ c«n»n*WR ?ic«p®f6 c’ks 


CTJR c«sw^ apt *i^-a 

m « 

Jil I '5i?f3ac=^ 500 

800 6i»ia cmm cm fawn c«iw ^nsurwt vac® ^ \ 

^<3 csi! ^fiacJia aiai aT^fsc^wa S'S’iwn atSca 
*tia«'Biwaiarara^tt^a: 


^jtiW^r ^tca? ^fsi^i 

(pm* 


c^w <jicqa 'Btsrfaar fjtacsra fayf'sa to! cto 
▼ na^icaa s[a i fv anac*i fa?f®a 
'at fBi?<r?yi[fi^5ncai BiBfHi aca c’lc? i cr«ii jiiri 
c«icar c^B* ca ^itaara ^T4ca 'sicJtaf- 
’wiaf at taarav fa^iica ’aw ’aca i ariiaaia 
^ara\ a^^?5T caefla 'sra^a—ca?« (fla< afaai^ta i 
wcaa' casca^ arnaaia agfd ca5« i t’f’S ara 

TO®f 6 CTO ca^fl? arnaaia-^’na^a ^lawffiJc’a ’W« arai 
aea sjcaca i <iia acai cala ac^icaa acsr, tLl’^aa cbip 48 
aff a e aia’la ecaa ariiaatcaa a-aca^a ftTa® aiai B?fta?ia 
aai BCi^ca < fasica faf®B ai^nafitv 

«rsitaa Jiai'Ca, C3®f»a®i i ^awiTaar 

anaaia canK’ aau^® 2-CH«ftc® 'sth ^aai cac® 
Bi:a I aaa ca®rta ▼jiaara^fsT ‘ac^^R-fst'^a’ 'si«*fta 
ifiaac*ia ’aiRanaa a fasica ad'wa 'ffavi sjivc® 
Bica I faita caala amaaica at^ttaa c^r 

'|?aa'i aai bcc? aii i 

1896 a^Saa (Beatson) arca fawal 
^ a aaiTO ‘ac^R-tsi^a viRsiia’ vaiffi aiaaia arc?R i 
f®fa at^cia f®ii«ia (Ovary) cvc 6 aia firca anfta 
Bca vnaaicaa sa^jf® caiw awa i 1916 
farecBTicaa (Leo-Loeb) Ics^tcwcaa ’^aa'l^awa 
3 ft-?* 5 taa Bca ^naainaa oiwa«! siwi ^caa i 1932 
lawRl ®TT®i»iia;fa (Lacassagni) t* 2 caa bpi 
^c41rc®a fata anRaia vacs awa 5a ; 

aFOT aai®i 5 a ca 5t^RfS ®iRaia arac® 

Bita I 1940 f^STaaa (Huggins) aan 

TOa ca •^t*w (Testis) cvc® aia ^ cwc»frJ si?5a 

■ttfIfft'TJi fawtaTOWi afaat®! PutPi'maa. afSwrai-9 


’PKaartaa ^a®i vaiwt aia 1 (Endocrine) 

al^a Bifa^iifaas 'sia’sia »f?aa'iciia isiTts. 

snw. f®ai*ia, »[ffi»fa. eai^. ?afa. fea^pc?;® 'sisf, 51 ^;,, 
caK»&S ifla? ac’Pa facamiW^p (Neoplastic) 

5t;® (<T<iraT5 I - 

^®aK ia^ra*(la ^iRaia ®iic§ aia <3 

ejc^rcaa ^fa«F] tjii^ca <>(ic5 1 «iilaw® c^c^ 

ara facw sn^caiSrfas'p 

c^Tcaa awi acfi t5§aK?iif ctf^ii 1 

(flaa CTO «ii^«ca® acaicn glca sfiK 

»ac’®aiEa ^ca aia 1 aisjiaa cto sa, 
caic’^6 Istifir ca aa ass? afs? 
caigtac®^ ^iwaia cacfla aaqai C '^Ti • p«i^, iSciii't, 
dC’S'lsa?, Sa^i^a « ®i«r.ia jeivci fiKls 

SIR ^riwina ca»n 5B : c'»9(i aia ca, laaif^aic^a cscs 

ulaai)?®! cacat'fa ai caic^ia ac«ia ca«ft «aaf ca 
aa faaif?®! va caica 5 ^ 1 . ®K'fa 

aiaswa sajBR vgw fa 1 

<Bta»n T:tawa acai® ’sr^ a?«ina Bwa ®jHai3 
5 c® c^ai aia I Lacassagni-a bsI^i 

capsi ?tm « Bwa ^iRaica ^r.5tjic®tRa 'a®^' 
fawa «r®ia aira^i 1 ^p#ic«wa aaia 

f®am« ; <6k affC’^ ®i^ai5®i v?tc®f ariRan ’jfas ^ii 
fasts aiB®: fagSi sflfsi® «pai cat® aica 1 fs®Rlai 
whwwa ca, ai^-aras aisfs sea aniaara 
«i®vsi 40f6 csiffl!*ifs wcol f®ai»ia waara*! 
’fnaarota TOa? a5S bs5s csia ^psi aia, fa’s 

<ii^a csif^t'ffeaf StE3fiie®a l^cefafaR facet seas anRai? 



1983 1 

aiwnr tfTs*! vw i wl ■i'b’vsi 

60 CSlt'lI*ilfl WCD 

cvi!i ^<Fer c6ic<( ■nc? ^; 5?ic®i c"fwii «iMw« 
wo 5 OT 3 =*lR 5 tI!:fla S’fCJ 

^ca «wai iflOTa caifi tasu c-<^lc«ce 

^ ’ifC'ii vowa «if«caiefJ? ai'eaia 

«^Rf^a ®Mai ccm ^ac“la 

asifa® ’vac® ^roa sn i af^-acia ’iw-a fsaTia «i’f>iRi*i 
vacaf Bw vjFiJ)icaa fasia fa^j^i f^as'i a^ai Jisa, 

f<F^ a®fa cwo a? Si^a. <fl3 

acBW *n:a «aic"y i 'scwa ^aiaw at^ii acai^^? 

w afjactfia ara fsawa wv s^c^iwa ^>i®i '^a aia, 
spcer ‘a|>ia caiWa cai^i^f^a aaR afjii*! f®a(«ia sia i 
a?-£2 f®ai*fa ®ia>nai«ia jfcst ca aa caif-n*fta ?ac;»ia 
caai ara aj ®iwa «jjii:gansi ah« cac6 aia ffw caicaa 
'iliai afac® cfai aiai at'^-icaia •^a cait^i«fta f®wi*ia 
uaa^ siicsanw iS®a aW^ cia>«ac«ta *pcs[ ca M® ^a 
®ia aiDi >12sjTg «)»faiaCTa spsimsia 

acar aia asjR i la^sia cai^aqta »a®afai 60 srcaa 
■iiar ascaa awi ^aiRsncga tasia ca«ii aia ai ac® 
a§a ^wa «ii^c® W’sii aia i ‘swa wo 
anKsanar ^c^KSfwa aaia i awa 

a'iRJBcaa caifasta ?®fi»ia akc^wwa 

rca f-^||6Tfa« siaJiia*! *pai:«i i «ik»®a Sat® 

cfsiii ?na liia? t6fai'?>iia 90 caiall 

MC® aia t®q asa a<i3 ^>5 «ncaf 1 

®nc«»^ asf) 5WK, t®aj“ia ^laJiTawa ‘»it;a caita*5ti:^ 
fffw ^jRJiicaa 3ji^^ tasia a^c® 
aicaf I tng^gfta 5iajjiac*i8 aca ataic’i 

a^iRJiicaa faaia e =^tan w’ai aia fli 1 la c^ic’p aeii aia, 
t’l^^fiita Ri «iT<»ccT Ic^icefR ?FnR»ncaa afiic® aica 
5^11 >isa®s ta^S^ita c«kv ai f<^§|fiitag tRas*iia1cR 
S^'^a cviR® ap tc’i^CTR ^nRRicaa ®t8®i 
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ai®ia I ^tJ^WRa ^ ^wa agtda 

a?t® ^%‘fi «wa[i ®«tafai’i'*^ •a'^Re mm 1 

£VR caiR wo 5£5^iWR j»a< «iK«::twR Bwa 
ariRjflHs ^’tasicar si^tstsica taw vac® wsrai vca, 
«Ba«fi utaata ^acwa v^^nta^ catsat^ d^ijnawa asa 
vsf I till catR ^citR'^teia acaiif viRaicaa ^tai « 
tasiacv snafsi® vca, ®i • tv^ H^^ita 

wawa <ica <flai viRRia ^ticv Scatw® vca ri, wai 
®ia fasiacv at®caw6 vca ri i 

aSaitR scRa vnRRicaa catfaRtwa S^ics lu-cgcj^- 
caiwni^cfiR (A-Testololactone) Riw rfc>^c*^aR- 
asff aiRiatRv acara vca ^ver ■^fieai caw, «m 5 
Rftfia ««a ai^ca ^ 4 iCRa r® cvir tffsi cr^ i vT^ir 
(C ortison) i«a^ «« c«Kv S^aa asicRv a§Q scRa 
vjRRftaa tstv^RW 1 'smosRJiai. t®ai»ia 
f^$$6ita £vc6 ppena *fca« vfScwtRa viirris af®cawv 
f sr®i R»§ 5a RI tSSsncaa Saca 5t^iRt6a a®if 
fffai Rivia RSiaRi ®nc5 1 bir vnRRicaa cai^n ^i^a 
RWi ait® «rfi ®iwa “I3V3I 50 eiRcv »iffi*ia 
®i^iac*ia aiai asa Rwtav ^ aiai Rsa; 
cnicsRim owai t^$l#ita «rcr« ®wt ^ ’iieai am 1 
^pwa cait>§$ atfc® cat“i viRRia 5c® wri aw 1 
«R|>ia cai'sfta >581*10 'siaaiacaa -aca ^i:5&(CBR lRceraf*fR 
t*n:5i »i®vai 90 caiat aiatav^ica ^>s 5 ca «t 5 i; 
t^glfiita ifla^ aiiKSRiraf wacRa a*PT caitaa ®iia'o 
Si^«iR 50 1 5i®t® caasia (Baker) catacawR ca. 
sfai|[a cvR CV1R viiRRica caic«C 5 ^aR acaic^i ®ib®! 
«a®vai 50 ^R caitaalcv tvg tacRa «tRi ?i'? aiai aw 1 
Rifav fagica, sr, can?^ »ai^ a^t® cwa 

viRRica vcavtd 5t^itRa ^tavi i*a< viRaicaa ^jt^ 
tRasw 5ctoa acam f«|taR aca^ aaHwtR acaw i 
viiRRia tRaiawa ®iri®r ’I'®?® kcRca 5 t^R aw5Kaa 
RBiaRi ca*i I 


aappiw 5t*rtwi ff»m 


«it^ c^t^rtn 

ifl®taR Cflwn!««! ai«ncR» c“n®i. caN^i t-raia’l acRa caiaiv 1 ana wwia 'wiaRaa's 
'it^^a awi t5?:>ita<3 tst?® 1 ait“iaia anStsaR waviwta ®ia wracwa-^a S«tiicr 
t®$ifaR caia ai CRwic^a 51a >51 5caw 1 «fla tac-iaaai '«aR c’lmic^ »i® Sbwr 
vcacsR ai s^wa ^si caca *®a? ^t^va ^p^® caca 1 >11^ 9C®1 aivca 1515,3 coca 30 5*^ caal 
oDiRvatav oiiifR® 1 


I «w®'ia fta opgpffiR ’itaaa ] 



spjjsi '5rprtt?r '^fsr^l 


C?f Sll^^a ?*f. (pH—®H ^1 m ^tl?l'5?l 

sji<i) s(ii? Jnc^w -<^ 5 ?, }?«i 5 I^^^{: 5 p ®S 5 iif 6 ?i 3 ?i 55 1 snKa 

SUIT'S m] <£« j.'Fwra® ra'11 ®i?c«a aia 
5ia ante?',5 'osiiifb'a ♦ii'sgi »ii!r 1 ^iWsiJKtfa 

tnffefcT?, fgkfi?!, gsieft, sjtfsiR, csif'f^iHa 

fa?!Ha life, cefwi, o 

C^«gI3, ^im « C^»fT:g l< 1^ Slfe “^Kjai 

jna I lissi?? s[J!ia!;t?»j, 55151®, caiw «c^Faiefi?! 

fafea aic^ aife aife?;! i 

W'^ii £'<iCS5 'siac'ta snfea pH 4'5-ii5 
?i5i siifec® 55 m 8iisE5f^ pH-iia sir 
vs:.« Aui «( 1 CT r W®S‘ Siifeg *Ff«I=iFI?l 

Brazil:*! psa \ sjifet^ c?! ®6 t 

•wci?, ®i aft*ii»T3 >i^»»ii;«f ®iic»fi w) linciF 

*f*II'5iar Wiai? '5II« ©w IZIICT a^iaiar «SiT!iJT I spwi ffCCia 
sitai sife mtm wear c5i»{h ®ca 

5 ‘ 5 iiseaa ^asia 5 R am 1 ‘'^'ficafa ^fesii«i 

ai^w < 5 iia (iiaffe C 5 «ii aia m siifea sac*!? 

pH siifeg fe»!K5 pH*i«a JiW siiqR ^licvir 1 

ca >ia 5Ta®i ^fi^^facsiai fe^ica arFfi snfecs i«ict, ®ia 

spJiOTa ^?asiT«i ^ca 1 a'a?i la afesiic^ 

aic^ cfawa ■'ifa5n:«ia« afeaioJj ^«ias sic® 

siifea pH sniH'Q afealss ?a t siifec« ^if?is!i 5 si«iii 
?iig ^ei]% Kife m siifea pH 

aicsi ara snfScs wai tacs aica 1 ca aa arasr 

r5]3®i a^i ^acs ’Tica ai, caaa jpasi ^ ^la^^ia sisi ai?cs 
^ica ai I si^ aifecai ca aaa aaai cseii aiac® 5?r 1 
aifecs ®issi a^i*i aia £a>a ? 'Sa arjaa caneica® 
^aia anaa 1 aifea aissicar wTfii^tSsica 

Fiasic^t sw ^ai 5 cac«ii ’^caesa fania^ 

I (1) ?(|csic^ aiiacaa afaaia cacsf c’rw 
ca ®a 3 ia 5a afsa ®gsi ac^i 1 (2) a«ia waa 
ai?te faca afe ®ig®i a^Pia aia sicaF 'fafaafleis 
®ssr ac5i I ( 3 ) a»ia eiaa faisjfas Baca ain^fsif;!. 
«ia K?i 'snea ^aa^ saa sitar eiaa feaaa^is to acsi 
^aa? (4) (sicJi’p c^iE aaaeiaaTO mw -^ca jh, 
fv? ^laaal siaa csmicei to aaria aia 1 «acas 


aiiBfacaaa^is «ih®i acsi 1 

eissia Jicuf 5f^iaic»fa «La ?ata? 1 arfik 
pH as arsi 59, aifea sfcw sa*ft9 amigfafaara <3 mmi 
^jtaaw ss cacrp aii 1 aifea spaw^ aiiacaa acsr ‘a'ilVa 

^5 caif?f spac^fS aiiaa vea \ aiaiaas a»aw3 
cat^^fsT 6’5 caev 7'5 pH-iia aias fafeai aca i ms 
ai^caa pH siir spjicspfi »aag,?5i asBaata ^ca aia 1 asiwa 
J1SI9 sirt^a caca^ fjifercaifi ai rsiisa'^fe fefssi 

ariac*! ^lai «Rg!s 59 1 spwS .f^i^sica snfecs aiw 
£^C5i ifei SI wm tacs «nc? 1 

^feK? siife cac’? awi lacs ’fica afe ?5i^ck^a a??,- 
fSsr^sica 5;?i ‘aa^ aricwa em] pH 6*5 aiarcfi sici 
■ 59 1 snfeii asm®! ai^csf siifecs -aSif^igiKa afeaia ^r-; 
919 ®icfia pH 6-ia3 ^l£5 5C5T 'aSitsinicaa ^fesiia m 
aia I sa?! aitca cac*? aaa (waia cacs “aiw i 
pH-iis SIR ara 5C5f caat rsiifea ^'-sr 
aTi?tta?fisi <3 adacafaaicsi?! afeaia aca aia ariaa caal 
aiife^ aaca caat 1 pH airn 

»a^f5T wal aicaF 1 fas'^ pH-^g an 8*5 m caat 
^wfasia ai aiNcatsiJiisi a^acaiai 59 arwa ml't'?' 
c'lFisicss cacar cj^fsgia <3 a^itaaia <£ic3i is^facar fifeca 
caa I pH 6’5-iia sfice ^rcst snfea ®c5t smsfivlc: 
caa gat^s 5 ti fari^ ’S.a caa^ afesna aice? aca- si^r *15 
ariaa sa^i si iaiaa aica 1 aiiaig 6'5-^>^ sa? 
pH ?cai a«5s 59 • pH 5->iig sites 

5 C 8 T a^jTifjfsifaaR siil&cs (?iat afgsnca aat^"® 
tiiM aiDi 5if?ca wesf SI facaa ^mvaii 
iflSTigi me ^c^arfe csiIb? siifec® ^csacaiai r^tsiai r?i 
mK wufere snffig pH-ifla Saa a?as,ia aii^ia 'H 
^siia I carasi, snisrwt^, c^ii^i ai|ts csiler caat afesiea 

snfgg ^51 sgt'gs^g «iia^ vii5ii?i farg fi?| ^®a atrifiic' 
^ 59 1 awi^as i^awistg SfeTa c^n ■^igc«^' 
aeswsi ?91 c^R c«PR fefecifa mu <Basi caa 
^fsarg I siifeg TOi aupcei sfi^c^icsR <3 jpjiargii:*^ 
aiSfs 5CS aica inas sics aiosa wwac? ciiitaai ‘ 
TOi snacs pH fsifiicsa sii^iai csi^ai cacs aicai 
5IRRIVSI fsiura^ aia^a area's pH «wi aia 1 


*^raj»sna anri ipcaw, ¥laiptsi-9 
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««"ft 'sfflsi *iife 11101 ^icff* WK «iif®i, (2) «w$R{ snoi (3) siitfei ^wis, (4) wr 
aiiw 'sas,*, J^cafa a^® i ?iiai oia®! £Sii 6 i 5 f$ 5 r sfai ( 5 ) nifda g«R ( 6 ) gwa aft® i 

t^c® *10 ®iwa siwi ®iiO[ Jiaiatii, ’is, aaaffi, JiMiaiieKa at® iiivs ajfsic® 2 t<K¥ 3 gs saafRi sa i 

aifis, "isi a^t® <aa'! aiai ' 5 ia®i ^irsi ca 4 t i[c*t sif 5 a fea a>rT«f 5 ca ara i 

aiwa swi sno? atd, awivta, t^aw. waJi, ^®aT^ gi?wi ym atawacaCT fa^s J«fa '^laiefs sntfe 

iiw^ a^® 1 pH 6 cacaf 8 -iia scai ca sia fast acsui ^ai i jjiaiaa® sit&a pH 6'5-iia s® J?iw 

aaiR® ^ ®itaa scai siica aid, afsii, sRiiala, aifar, 5 aaa aa awaig g:i acarii a^ai cat® iiica i oicac^ ga 

aitaorer aiia t«a? 5 caci^ 7 pH- 4 a srcai ?a ®iai^, j-Ta'ia acaia anic® acera i oictf^p gq sicaa aHcif 4 a< 

aiaw. w^ia a’^t® i aial ga 5icaa aca i snara «icacv aceia, *Faer faaia 

®is®Kaf a^sic® aaia® ga ai^^ia s^g i latd ia=va?a ancii ga acam aFai ca*n via^a t 
ajai?ia vgia c*faca ssaai ^t® ®iica i 4 td aga “itaaiw ga acaic-n ^Fca’^tfi ataa'Sa wai aia—( 1 ) a^awa 
ni«ai aia ‘sa^ 'jsrauiefa^'oita arts asi i 4 g a«iaa iitaaia ai^p aia, ( 2 ) ®a®i p aa, ( 3 ) ^ara w® 1 a iiaivl 

■va®!® ®iei 4 a? 4 td aifdc® aica alra ^iw aa;a i ga tacait«® aa, (4) vimtaaitaa ^ifasi*! aic»? 4 a? (5) caitda 

®(iaTa faf*^ B'sia 5 a—( 1 ) tafait^^fisiAla ga, ( 2 ) cbi^i a?c?iaa « wsig araafl aaw aa i 451 ^ aarea 

ga, (3) ^tnga 4 a? (4) ▼rtpifei®l[a ga 1 *it®^t®, ai^diwa tac*iiaa a^t® ^iwtaaKsa eai atd 1 

ais, atffaai, aaaai?, sifda aft®, a«ac 5 ia aft® ga acaiw sitda pH 5 ® ataa^ 5 C® *nta 1 
a^t® tacasai a^cal ga aia^ia aai 5 a 4 a? aaka^ 4 t;>$ ©lai^a a?an « ®aaa®i 5 ^ aia 1 4 c® 

tacasai ^ca caai cite? ca a^rtcadwiala ga aa cacaf c»i^^ ®i ^gc® area ai 4 a? a*c 5 T aiai c*naa ’iiwa 

£a*ft SBcaiift I ailc^fwaatd® aicaa atsf ca^ia £<Fia vica® aeaaa 5 a ai aiia ®ic® asawa ataaia ^a 5 a 1 

ga tac*i ai^c^wa 5 ® afca, t^’? ^iisitagia a^i^ad ai ca»ft ga acaK:«i kSaicaa si^tSiwa 5 ® ^ta aif:® 

gaiBiaa aia^ia afacsi 4 aacaa tatsai acd ai 1 seal aia 4a? «pcbi aitdc® aiictiwcaa -ataiiia asw aia 1 

can^ srtac® tv Btaaia ga aia^ia vac® m ®i 4^®ii:a gcaa ®s®ia aiBi fa^a aca 4a? ®ia t®t?sc® 
ta^avea veavtd taacaa ^na— caaa (1) «i«‘^taa ?pa5i Sawac Btaaf®® 5 a 1 






f^'spvisrt^ ?i:t?w «?if5j»i?i «si5R sii?!i'a«f 
ffgr £®si?ii^ 5rt€sj S!Wi?nnvi5t ?i| f«Jg'Q 'SOT? 

51 C'® I ‘«p®i3’ « ‘CTwra’ ’?ts?i sic^ 

■IWR33 mm 5iw?Rr asiis ii«itBW5 SaW®, ara 
5i?[cffii gf^ca «n^i 

$®n?T ti^rac? i sip^^ 

wc^ cisf-a^icsfa wn fJi«fcii'o "ipfras 

ffcsK I “ic^i^a 'satsfn 

Ji^a«|Sl =!IW 51 ?I ’VCIR 'gfil’V 51^5 1937 

I SCSI, 4 aisiffl aaHraic?!^- sftsiia^ 
f55T I 1957-C'i 'jsiisfsvni a® < 3511 ®® 
f^-snffl’® 5fac®wia «npm3a vmaai difawra ’fFra?i 1 
«si9fst!:«a ai^t lR'=fa sfa c^wia ‘fi^i »iF«FcerH 
Jicsr asa^tariar aajs® ?«1 acsR aWa ’ii^rwi 
i??a £®T5nasic®i^ tal 'a>n5iia’ 

ai '“CTrsa afjicsRir aia??® 5 s 1 

5i;;5Rlf®—•it’ui^sg ®acafa ’ii^itai arsi f5i«fra 
5C5I1 i;*iwi ai5 iflsiR “iwa ( wcsfc® 

20,000) wc^if St6 sjRawc? 

aca«i a»facg m a?$<RlR ^^'^9 ^ai 1 

'sfisjgsl*! 's;?c«jg tfa c®i5iR al® c^ca'c's 
m £<ac*F 2'5 fsifeiaiR w^casfff »j’‘(®gsf 

aia^ra ^si jja 1 < 10 ^ Ssp *1^ 'siiaiw 

®acsfa agfaa ara awi *nw Ji^si 

cf^roi^al®! <51!?^ «i;»i c«ic^ ««t’f af®5SFfs^® « at«^® «fa» 
ic^nsa S.a>iq[«i cc^ «i®fa ^nafica OT 5 i®psh aa»i 
fl'K iia? 90“ c'-fFiw 'snat®® ja^ ac^fi^sa msi at®*pfef® 
5ca 'l^aia f^pca «ncJi 1 

acaraa ®!ic5fa siafS <4icv «n f:i®fraa 
'flw ffcaw I aws srs fires la^rSi 

gf«c® iflfS a" 4 f ?8 5 C® arca 1 fa'sfa®? 5 ^ faf®^ 
aa^«i»raa aiwa aftsiwra ^naf®® ®asriaiir«a fa^gdi 
af®^feia 5CS afsaafira sie®i caafses fvea ®ri>ic® 
Jiipsf, m af®?® ?a lif gt nk?ia ^ifjnsta wi 
faca I '?® 1 ass Bf®^fef® af®<RfJia si'^t'|®aia«j e ®ia 
facMS'i 5»sa I 5^«fei awiBa ®at5pa w^isi^sa'? sisr 
a®icsfa sw! ftfca aspnissr 5 <fla canJi aars "^f® a^ca sji 
( « niwa <<if6 aia?ia arai 5 a ) 1 


c^tasf—“aaiai® afiaaf^i® 5:eaTa atf®” m 
"©a^aiia fsai aaif®” jijw g^ aasf® caia fji«(ca «^a 1 
‘aaiai®’ af®aafjia wa ca^ia ai sfica c’l'iiteti ?cwi— 
(ll-aai^fi'^laia’ai 'afsry|£e?»iKa6a’ aiwt^ acai^a ®?!f 
aiJiiwi j?a, (2) ‘§iaf®S3iia’ iRica ‘ai^c&i Ic^iaifsia'’ 
ai'ja tuar caav « ai?5p-aa ai aearaa ®a!fc^ w^reraea 
aito ®Ta af®aafa a?®? afca, (3) inaiffi ‘fa-narw 
'5iiw!a»piaia’ ai a?£^® faa# « (4) ^aaifd ‘aintair^w 
*5ifaceiTC'a;]a’ ai faafa® arcai®caf aiaa a>ca aaWa ¥r.a 1 
fii^aia at® cacaic® 200 caev 1000 ai®fafa^ 
^ag}^®ai ®a!f atoi 5 a ‘iJiafs^aiea’ 1 
/&wf®^>iia' ^agif®ai! awraa ®aesf ^ai'-gfa® 

afca cac^a «i®i«ra ewR a-ca 1 afef?i cerRicag? cm 
ca ?iaeg fii»rf®SJiKa ^agif®’P 
siisiea aifJiraK^iw ifla>W ?? ai 

aaWc® laaifd as^pfcsra ^ aica 1 ^f^lflr^ 5}sjai«a “tc^isa 
®?!5f w?i®raca 5 a laa? ii^ sisicaa aiaaw 

afeaafjj 'i-^isSaica’ fa>£a mm 1 ^i«Tf®S^ia »ic^r^a 
®ac9pa af®aafiRcaf Sagif®’? saesr ^ca « 

'Ein’^ifespiaicaa snaKa faafa® a^K 'sif’iCciiC'^itaa ‘^I'tw 

^f6ca £®Ker &V fsB 1 

f’sa ®i3r £*ticai »iCTraa ®ac3fa ca af®<«fj? 

®ia cafa® ®at!fa sisiia 5 a 1 Jiesr isicsfa mi 
®i 55 I ‘flc'^ca^ ®a;sfn fspaia a?a5ra ^ac® ?a i 
iiic'fCB af®a*f®i® ^e’araa ®5CT3 afaa^^ 

faafa® « Jits'!® 5 a 1 c^fw a^pa taat® jii firw 
<iiai 5 ii^iicv? Tc’ifraa ®asr aikc® 5 a tawto iaa« aiiaw 
caa*!« at®aFtPi® saf a^wa i?jij gc$i ‘iwt®S>iRi’ aia^ia 
«Fac® 5 a I 

afipn'JT-Ji' WJj 0 ‘fa' ^iisi ai fpc ^iiw g^ asike® 
£ir5r5i®f5*5 aesfs fsD ‘<5if3iwic’5ija’ 'adufji issi ais 1 ‘la’ 
smw ‘«jf5C5nc5iia’ fa*g« ^’tcaa firc’F a’lia'i sic§ 
51 fJicit-r ^ca orn'*rte"g® ai aiae-rc’F 1 «5 ai 
Mraar cas csca^ <iia ®t6®i af®aafj?a aiaw.s 
55i^*nf®af; (sriifR aiawn aiBi fsiif*r«F 5 cbi it g?^ 1 
fa^isaf cas aaiaa fesfa gas ii«Tt®S>!ia «cv at®^®!'^- 
ariaf 'oesra gas fjic>t»i sicg 1 

‘fa' ma cifawiit^icaa Wisv casaaia* 


* 25/c^, vf*f5rt'5j'7oo 046 



fopwr, 1983 ] 


mm ann 


441 


®«f»r 5w?Rt vw 2rf<s«wlf?c’F -nksii'^ 
VCT ‘fiwl0^*n'a C’JtC’F afs5^F5?Jlvl?ft <sir.sf?l Ij?'? 1 
f?i»5^Ri al®<Rf;??r amsTi i 7i^h 

•jm' s«iw iap?!? sstrim 

fjjsfsw 5Ct§ I ‘'Sl^jBriSrem’ ^CS5 

af®9feT® a?®wlj?3 »r|*i sjW 

f<i*55 ?f<j c®T5n ?a mfwB i 

‘omum^f ^tw m a'3f?®c® ^«rjjt3?i 

Isfdm ’siw’s ‘«ni5jcST?URr sn Isj^isr 
te? ^ira 5^ Jirsp Iw^rti- 

’BTfyS'Qsnsi, c^FTwi’^ifseam, cnic^ri ’^rifs'earsi 

^fSRT^^ f^RRI'S 5!g!J I ifiSTf ^Jefl 

iflVTT*f^ '§r8Tf®STin' ^^513 ’Fcg ®i?r*f?r 

a*f»f'f( «fjicflsiitgiaifiF’p i:'?r5»i t 

acfnwac^^twisa??^?! ^w<s- 

cjn*!! I |^?i araia ‘nwi'53 sirai^i 

■^f® R] ^5T C5m f?!«fcii« ?ic5t5 arai^i i ®i 

01?l T!1*fe5 ilj?f ac?iiw C’?W5’FSJ E§1®!J'S W?!-.?I?I 

55 ^ I C^fSQST?^ ^1 ^It(a 

C^p-R S!T?5j?*ft\8?[ ®ifg<5 ‘t>ff<3?|i ma ijl^ ^7! ^!’ 

fS^SIig, vr'l^ i^l c^jij ®i;ij ;a?f5=r 

®’»R »jc^ra?r ®?!C3f5 arai^il iar m 

taiiiffmsin I ^TKJiH'S ®?f?( fcsr *!f;«T^5T '\s?ii;s?! 

c^ct Rpsia c^*ft «ii5 ^K9 5!*J' IffR 

3^S15 ?»l’FT5 *ira*l j(! '.'4 I 

^in? Tlk sr!?»f^« ®?IeT ^1 5?t '^'1 ^.r-^T 3^ 

« »l®ii!?5!s cs^isf -s^ia^i ?tiR i ■^'^il'ics 

?afiT>6 ai?»r >0 3g1?i TjfRi^^ral ^sji ®?(5 t 

Bi?g'5fl ^31 Jill I »ic’'»ra?f 
fiw5IC®l 5JW3fl?I 3(rcg "»r»f5B» C^IC^ '^!:®3 Pt«l3®f « 
“^l^siieio fs=fg vgi Jisg i gssiiM® fsaa^Rg sigi 
'^® m ®i« ?i5Ti gig '^gg ang’cg 
1*1^ Igg fv afggi«i Sal® gj 'B^ggf® 5 cb? ^’s g^si 
ggg (fl agil®?:®» w gg cgi«ft ^^igrag gra 
si?igg41g ^igT'silggs «)c^ ®ir 3 ©gi 

g^i?® gw^ g^rav i g^isg, oigi »(g;f®c® -al Lm 
Wg ggg #i5 i 

grcgif^i’ gi ‘^csg gificgi wi’i fg«fg’ 
w^sBT wcgf '^c®g Pidlg®i «^t®g fgfiT»6 "SR fg*fcg 'flu 
gif® gcg>d g![igv i 

^cgfPFTf®‘«aTfg'-5ggrjRi v® »itgi^3 ®5CJfii 

g^5!T55gf ^cvw7f®caif*F g^ti ^ j ^ggtig gig atg'i^« 


gig fg^rag g^cgig^ral ‘fgSrgi ®i^’ ^ggrag gg^PTScgg 
ggg c«iiw i ^ggisg g^tguBRS >^wi> gi gtg 
gig fgsig cgcgf grg ac^'ici 5c«g a«6iggf® wig g'W \ 
^g agi3Rg >5^c® (flSf ®ig ^giafg ’ics^ gig i 'scg, 
aggfgc'v in^i gi gicg^ tflg? aggal ac^icig g^gjisg 
a^i3 gfigcgisn cig’sig gic^ i ^ggcis ‘f^w 'site’s 
^gi'^fg cgwi gig’ll (^ ) « agRiwg («*?) csi'gfra 
cgc«F jswgcag agisRs ggtg ‘fgfi®i 'sii^’g ®ngt’»neii 
«ig^ig cg^ fg«fg g*?! gsg i 511 i^ggia «'!g*iil gwi®!- 
fgg®i ggi gig 1 fg^si ®iigg <3 a“6i£®g 5 ^ aawRi 
®is“i ggg s^ibi 5cg ac? m ^psig^a i^ggrag gf^^g 
^C5 gig ®iig' gcsi ‘fg^si c^^Rifg^i’ 1 'fl^ wicgg 
®i£^g gf^g.cgg asi’yig ®i?c*ig ^f®g a^igg 
gig, cjggifswg 5ig ^g ^g^ ^ggcag agi^Rg 
jjstg 5ig[gg®T anig'ig ‘SRj“ig 'flg' fsft?^ ®ig'?l 

gw 3igi gig 1 gig ac^itig fe^igi wic’i gR acg^nAg 
ca*il3tBii cgcgp ^'sgi '«*? f$Sgi3 gicgi gicgtl fgiiai 
gi ‘a’csig aig$T «n5il®g ^ggjag ®iRa gf^igig gwi 
BR '4'w t ®i!4rg g’jgg®! asi^ig 'si^cgg a*5ig cgt’F 
af®j?fei® ^'sjgi ifl'<Pifg5F af®ggfiig gi^icgi ®igin 
fg'f^ ’pgi ggg 'flg^ fg^m sirs ifll gigi aif'^g gt*> 
'^-£1?’ ceiafscag sig g$c® aicg 1 ^fs^aiifg’^ 5it- 
aigctifgs^ ^ng vflii'sgffi’p £i§c^=ifgg J^ggcsg taaf 
?p5iig gi® gi ^fiara 'sig*5i gi is^gcsg caaig gi®Tfgg*' 
af®i;4^ gigiwR 3Pw 1 igggca? g^cg^iK^ig g^'g f»^s^ 
®1R:: aei4ig «?<sa5 g'^^fgc^g af®g ®igi®ifg4®i 
^0^1 £^ ggfa^i I giigig JS'igafS ffS aiiifgfa^ <5^ 
gjffig awi 'sit^'® i oag gig cafg^srafsgig > 
fgissiRg fg£gg a'*f®g g^g ifll a'^Rgi’S gwi 
®35r aRsf egi 5c® aijg 1 'flii aig’?iC4 gsn ^ 
cafggfif®giBi iflfg;j 1 ^ggcag agigg gi 
^cg^g wfeftsiig' '^tgif®!:® 'S^ wicag aief^i fg^ag *Fgi 
sRsg I g^igg ^®g west cgfs'saw a^if®i:® ^ggesg 
gfg® ?igi ai«gi gig \ 'AWCd, lc4i4iT®«aif*F fgcag 
gii^igi g^w 1 >fll agif®c® ^f^am ^'igs « gwRg 
fggi4ig g^-ai^fg 'sg^ a"RC®g fg^g cgi:’^ '*11^3^ 
afeggfg ^g «)fgf^q 1 'sinfir (sl ®if<ifE^f? graig aia 
af®ggfg is'fgcag ^fig egn®^^ 1 'siag fgc4 ia^g4lf®gI^?1 
lAf gcR i^gga caw «na® af®ggfg g^aislg « ^p;gg'?g 
cac’F ^g Bjagf 1 tfl' segg gwi f^g gsegg giggig aic^ 
afsggfgc® 1 

14 5T;gi ^c^wifs'Qaig fgf®?^ e^ia® ^ffwia fg^fegg 
cvcB gig fgsicgg '5iig®g « ^ 1 ^, gw awicAg ®iii4ig <3 
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«n «tf«n 


Bind aoiwi^la si®!! ’<pc9 i 

^\a^*i^c»iTaTf*p—sij<iiw ’jfs^a skuwri caia 
*ic^ma ^awa aiaciac^ tcaiM?c^sFiamarf«F aeii 5fl i 
ai®ifa>F $casiiisiCTwc8iiarf^c® *fawa af«<Rffla fsa 
♦n-oai *i!a i Jii^® a;*[ ai tr^i’ 

SmfeSsiicaa siwra wwa afewfsi 

ai<j?ii ina i ^ifera affSKwa ai 
W.W 5 wc^ 7 fsi. fsi. fsa cf« 

««a? m\m wwa afe*5^?5i si^fiijaT 5P5 9 c'caf 
14 fa. fa. af®«i5rfaa fra wa i fa®ai^Ji afacwa 

fcFCfl afat^a ^sla acarick f«f’F wcv ®iia« 
af«*Rfa?!| feu wa i S»fa « fa5i«»ia af^aaf^fwaa 
awi viaiaf «iic»f 2 fa. fa. i af«a?faa a’lia'si 
afswa '^ifa ac^^^nia ^ir^pia fac^*! i ‘^PiaaiN 
5 i;a’ ai ‘?aa«f *rsT’ af^aafac® siiaia *ifeia fanal® 
ffafafia taaa '5i^*i, af^aiw « iaa®1f «i?wa a'sscsfa 
cwT? 5 caa fsB <i(eai aia t ‘ 

awia aaai® enac^ aa aiaas^ 'Sfsfa awi 
aiw I «fl!:ar aw ^fsiaai"? 'f?aii5iai' i f^icfiiaRi 
e?iaaia afic? '^feia •si'eiga 'sia c«icar ai^'swi^ifa’p 
akaaf:^ <3 ^a®5ii^a afatas akaafa feoKi Jicsr 
fsraTcSiaia ^ja?iia ^ai§ awi ac®a aai fra •awraa 
®awa ®iaaa«^5Ta ?|[«i 5 ^ « a<Saia! fa^Eiilca af^saafa 
fccaa ^iffai afca caia fa'fa ^^ai asa 1 cCijcfiifa^Ta 
cafacafsi area ia¥ faiHfa ai^icai afewa ^^fctca^ 5 ^ 
«iwa vai aia 1 ial faigfta 
c^ifaarer « faaiwcar ^^gsK^cfiifaam aeii 59 1 afswa 
^aic^Sifaaw aii^i:“f f^^aia tjcai faswT^J? ^aca« fsca 
jjaf aaa fi'^i ar?i aia ai lU^ caw fs?4aj ^5iaj area 1 
ana aiafSa aic»a ’a'ff^sBpfa® cawc^ ac®T “aiifasft- 


[ 86«r 12*^ 

f®ai” I ai!?! caiiwa mt ««f5 aiar'$ aiaw 
’i«a'® I aRi c^Pia caia fs? <it caw wiafeCT 
ifll fecB aai are ^na? cawfev aaiaaca reaaw are i 
awRi wos acaw—^Bwa 5i**jf'a3 cawaf«jaia 
aaj faca Bifai® ‘*iilOTisnf*p’ »iaif«t'« fa®afa m ?5^4ia‘i 
afsn are 1 ^a uSi spwcaa c^icaa ^naaia re ^ wi 
cvre ®i caian aia re 1 ®i -aaifsps ®®a fassafa 
aaiaa ®n^ia caian are ai vaa^ 8®ca aare •ifaaK*! fa’af»i® 
far re caian are re j »ic=araa mm re^itai ii| 
‘'iinlai ^ai aia 1 ^oafeia fSSare « 

^Bres^'la 5'5facaa aka ^fai (caicsSIsiTOa ) 
5oawa arercai k«ia ^ai aia 1 
a?5crs3caw==‘<ii’< 3 ‘fa- fsa a^a “naito »!caiisa 
®aa aia^ia area afisareica facaifaa ai aipc^ ^la 
aia-^a « ^fai^ffa® caw. aE«»!^!<f6a ai a?rc®a aai? 

caia, awfaar « aiaikar siaw f^^aia, 1 *^ eiai 
n?®, Bire c^Fia a'§f'$ Wa a'ai aia 1 asigisicaa 
airjsf® « 9tRgi®ica E?ai »naa fa«f«'8 "iwraa aawa 
acaica asa 1 

aiaiwa = ®iaii“itaa arireaia « ^*e? ere casia k'fa 
asa ifil ^aif®c® • 

&Tcaa a^aafa caw=lack aai>? ^if^Wfsr 
ai^af-a's a^wa^lfa *f|[a 5cace ^1 a5iaaJifa l*ic?^ 
«irentfi®ica acace ®i fa«fre “tc’nisa ®asf Jii^aj eca 1 
»t^reiffav 5fa ^c^ ^kai^ aK>if*iC8a BH^Pia ffa*!; 

aivgte fesi r 5 i« fqefa Vai usa i a^reairea -aalf 1 
<iaif®. Sea aare?! f^aic^etfe mK cafeeaife « 
«ifeaic6w faca ’aat-ei sp^f^a apr *ic’ai?5a sapua 
’aaf^i sicaar cerca fa^u'® caw fa^fca ai^rei area >fla< aaa 
fsfar^Jire fac«f*i a^ca • 


fa®f% 

asfta faasR *ffaaa aeif«t® aike faena af^ari “are « faare” 
I ^faaieaar f^scaa arei l^sa, aai, ak^a efsieT®!, 5ic?i « ®irere( ces?!!- 
«a5a ’isjjsa iiice^ cipwia^ i 
aaa csraicrea 1 


aaffa faore *ff?rea 
f^-23. aiei aie?^ 5§i5, 
▼fsierai-700006 




srr«in «fc? ? 


BW5 ST® I SJC^T SV ^I'lfUS ‘!{1<Hi C’f^ «{W?’ 

?^IPI 5 CV :^®5 silij^q ®ire ?Ig 

sisn^^fRj? *ii f^^i«i ’?-c?jce, f«r^ ^]^^ s;® 4® ®n»i5^ 

*]3 cm 5a 'Sira siit • c>j^ *i5w sii^^a aiai 
^sriaR ci?*i ?6 5WI sifs? ai caa (Brain) i 

anasi,'flara afa ®n?si c§ii^«fi f^ssiai a'ia 
ajsjcsT '5)!i«ij^ c®’aai 5iaca i a^ca «3i?! snara aai 5wi ? 
‘fac^iiJra acei ?’—cariaio cTia alai tflai 
aiRiwa ca^^ei 'aanaa timw, ca?®e, fg, f®. ^®«fa 'sif^pw 
aaaai? area wwc® *n5rai area i «ii^ fawSiaai airara 
aRi aacaa caa?? ca^fra, caS fsjcaara, ai^alfea aaa 
a?a5 vea I str, srae®ra fawi^ia ansncaa cac^o 
anw ®iwaca snuai faw^Sia ai ai^a caria (Recep¬ 
tor) at«t, (flwa,>ieN 3 tSs*? -ocaa a®, cac5a aaa ata? 
VS1 \ ®i5ceT, ««ar aaeag tae*ia®Ka aft® ®r 

^fea, ara acai atsai ai sense a^avral ai^U^®t 
5» ai aHna« cijpgra arev i wt? faf®n aat^a ai^ar 
cTia ai fawnfia snea, ®rai cac5a aiai a^a 

’fca I casR ca ar^ar caiaft a^a aca 'sica 

snta^ST (Merkel’s disc) acer i ®iiara siS^-iia 
ara •atlf® am (sarfii ^awafira isi®! siiiff® ScH'y aca i 
aira anaipra cat5a aaaI^|^« ta ai^ar c^iafda arai 
aa eia aia *[« ai®' si's (Free nerve ending) i 
faf®H ^’'rtajn^fsr anaia aigcafitaa afeca 
W5j$fj (Central nervous system) c<^tara i 
aiaiaiaia mni a?^®tsa ^faai ^a^ i cac^a 
’W a? 5 ^a:®a aaat atcaaatifst (Sensarion) 'snarwa 
wc 5 a aittifara awKa sji^hs 5 ca aaaa aiaa, faf^R 


aaria c«f<3ai. c»rc53 ^la^iisn a^i, ewe^a 

aitma acai j^^caiai a^i,®iwa aiies)as!cai>i5iaa5^iaH,faf®H 
a^ia aivpi w<ai, cfc^a ^raaiai a*^! a^?® 

*151831 Vea till Sll^?3[ I 

caia'st ai*Tlcaa ai'fsacar jedi 'sic^t 31^ ^ai *n?i i 
5CSII HT|[®8, ciaaft are? Htfsi. 



sri«ti a5‘i?ra't aT5ar c?ra ( 5® are ) 
(Peripheral nervous system) 1 luil aa^ffic® 
'snsiiPfa are? 'gfaari^ ^5i3i «*i\ ®i| c?ata 

Btpcia »i!ac«ia fets«i vaeisi jii i 

are? ?i?®a * 1 ^ 1 ^ ^3 mispi ®ra 

mi 12 cen?i ?iic? am ?caift (Cranial ner¬ 
ves) ®na arel 31 otf?i 5 mi ai|[i erwwa ca 
12mi<9iaroiit6aiuoiiR®iaa?a?$a aia ^^mifsRW 
(Trigeminal nerve) 1 aajj cam 

yfi4 55 «aat i^^m. ^aftaa, aifavi « agma ?'\% 5 i 


* 45 / 2 . ca arf*T^®l-J 2 

3 



444 


«film 


if'BW ifigar iic'v i iflfS ^m\ 

irS I 

iceifi 'sifinc'fa 31 cw?j ^i ii^ 'snwi tun 
iCii 8 ce?i 5 i gcac? sflgi i aftii ?iip siws 2fl 
alii f»t?;s’fl?! ^l^Sngl ?tif[ \ iit6 ’^iwa 

T’fiwa vHifS 5??c?i sncv « 

fgf®q S«i3i wc’F «nsnprg iisn iac® <tc?i ctsw 
(Brain box) wcv, CEnwa ciiwciiw, 

___•fill'; =?*f«r? sf-s 

f -Watt^), 



jnii iara « ^“Bpr 

wc^, aisT’f ’vonTfei^ jito «jgRf c^co 

Sl5|CG?i!si^m atai ?iitl^ 

^gfjJVl 5i?IK I 

^Tisjwg W's^ iawa sia«ii5 i 

®OTac’^ 5STigi siW) a^i«r tisn di5', 
c^iJi. ’Fai I ®n5 *t3W5 

ii*na ^5*115 5in5i fii cew ori ^:ct ®i a^w 

'»fi?r I lel gac'ia 5fjaiTC¥ 'Eiic?nf*(® i3«ii (Referred 
Pain) iC 5 T I 

siMwai a«iR® *iai:®ia «i5«ii \ ca»f f’Fg snii 
ugw ’«fT5*i cnsjCTa caR ai ai vcailfe! '5i«pi“i 
wi’rl 55, ^la'^g c»il asai ;ii«ji5 S^icgg 'si?!:*! 

'5ii:ai?'!'['5 55 I (fit artailfi^® siieiiaai enaw 
faf®R wca? 5a caaq 5J5fi§ ai ^niicirg ®i«»r, snaia 
'a*5ia®ii;*5i, C5ra« aica^a ®Kc*i ^anf«r i 

cmncfa alscia S’fcaa ai^w ciraa «na«ar 
tSfK^ifaa^a (Tentorium) aw <avTS ®rt«i ant? i 
c 6 ac 6 ifaaia S-^a on^a a<jsif$ ijRr 
35a^T?(l ai5v ®iiK I 'flm canR vRiCT ala 
iflij 315’*' cana^iilsi 55, ®ca cusncaa 

5a 'ca*! *a*«fa ill aisi aif5® 5ta, 
vij?Ri ’naca 'siahs asa^ citw 5 a « sfBiiS aj 
▼*n 5 »r *n«n aara ^ 1 


i 36wi »rt. 12"i iwB 

'snaia c5ac$ifaaR-m 4tet„,,;^er wcv ca ai*ii 
aaw an ®c5«aia ^ 5a 'Bi ia^a dlai wfs am 
cat^a w^sci 2Ea^ xpcs 1 <ii| ai aaai aaia 

aaa cvabr a'^aar c4)5ia sajm vwiffia ««t»i 
atsn «Ria Scav I'ca 1 

airsncTa airarsTcaifS c«kif « aiei siiai aaia 
55 ®ia aaaa^fsfQ fgfsff 1 aiif^ j-avarcaa 

®iic®T(5ai ’faff I iiai 5C5fa aiai ai*na hafia 1 ansna 1115 

a| aiija, C5tv!j f Sasna, fcsi sr^ ®icv ®it¥ 1 

CTaia ^rlaier -^al^a airw «caia ai^jM 1 "lateig 
af® ai^a aifjiaa arg® ^a 1 siaiwai asic^si cala^- 
•sFillfi’! I am I’;*?! sjiji 'Icm « jj*? 5WI1 
®i:jcaa SIR asca-f aa wca* wai Uam Ji'ja ^asi?f 
siwa asai 1 

^aa aifif^'s ^imia «j,al afafe®, JtcaR aifei® a5B3 
Risifjt akiiC'ia siiferv, as'S ata^ial ®soti 5, 

caa ai^flw 1 51531® caamaa camt, sritat ^cai aiaia 
aiara ai$la la’Taica aifsa.'S ’fca c®ii:?!ji i 
ii^fsT c®) ^a| yjiaiaa, <« frill's 5it=^caf tal®R®iw 
siiai aara ^ca aic’pii, aaci 'siy.aa ca aiaiaaia ’pai 
acetlicTR, ca^ia vi3«i f5 ? a^Ta*! 5c®ii c’l 
l®^i SIR aw cam 5a m 

alsilai^V® (Meninges) ci^ia aa^a "^caa 5wieei 
’fiaa calasi6ri|fg>i 5 ce^ afsilaijfta aai5c,l5i® caw 
isa? ®ia sFC5il lal awasaia 1 *«ig ®ia an? 

c®! w«i farg 5ilai®ca5iia caialwa rrail wai 
aia i sicaaaii 5 il 3 i'sta>ncga caial ®il vsl ««- 
5ia| a^ca faaa ajiaiaiaaf hasal^ 1 caacei wi 
Biiificaa 55®®rea rri ’Piaca awi ara 1 

ii|a’»5f ^laa al’^laR aca caiAa^tsia awr 

cK^3ir 3185 81111] 5i:g i i^iga cal 5155 

assla 3IQ caca a(®;5i 5a i ca'Ji afsci a®aai5 
£R ’Fca laa? a®aaK;5a wl «ifag5®i5 55*1 ^W5a 
snaia aiaia 1 'aw’5 ^laa 5)s« capa (cerebros¬ 
pinal fliiid)-ija R-a cmBi'0 ®)a aiaiaiai 
wai ars 1 

ii’j,wi c®i C3ST ^cailfi ^ sniwaia ^ai • 
aiisia] aifsiar, lawa caita ®i'a «.#ia* affaa 
snaiaaaia a'fa 1 caa?!, atai lal aw ’law 
ca-t ®i«T VK afa artiw m c^il afa cat^ ^ 
5ce!RilaiCT5 (Sinous), aswjai 5«® inw f^l 
cadi aw snafa^F ferearaia anai ai csiwa cawaw' 
'SKRi' aaa yai a?c*F "a^sica ai caaca caw f* 




^ir«rr s«sr ifrt ? 
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I9w ] 


*fhisn«i, csiw flf>qr simmcTHt 

w WI oiv^Wc® c^fv|5 fifcv s^car 1 

C*IWCB, WW BrJ» OITSnWS £51C^ 

fjjfffaral w«ftev ^ ??i 

nH ®i sfeif c»i»fl fiKSfB 5 B ?n sn5iws«iRi Sca^ vh i 
«jjn«nH, 9if®P}^R\ ak 

C5IC^ *fi 9 W ?PW 'Sfm^ (Retina) cskvo 
III siMi*B<n si^*r I 

ojBnn ?rnR ciw’fflp*! nca c’fr ftri;^ 

Slf^Bl «IlW 3^!? 5cdl CSHHV ^51^5, ,5,5 

WT liiv ^ mcTB isificv (aiii:^eWfe»ira c^»Acv 
<^«isi VTw vac® 1^ vic^ ♦ffasit'i a^iR srai 

fifsfca ara ca «c? vai aw ^\, aiaia aiai a^$c?i 
®ia £■!» caa I 

'«aia 5ii|s!TJiaf6® aiwaia fvca cnfa i ®icav Jisig 
Ritavia sjfifs ^j5, vcarf^a ai&^a ci«t«c 3 ica 

ai^sa cvia^fei snirv cuaic^ sifaa cnssi*!, aficsr aicv 
®naai afer, ^la vest ai*naiav suaicat!?!?! 

5c® »iica I 

•a^ aac*ia ■ntliav faf®H ^laa^fst aFpra wciia 
siTw ta'a-ayfec® jflaca m^\ ^laca ag a$Jii a6ca i 
caqa cvR Jisica ®Ta cpS iflCJi 5n5icBi ®iisiai« aiisais ^c® 

i— 

fa35t«t 

fa'satsT 


♦frfa \ CTW vlaw vwai laast ^la afij« ai 

’ifacaw *ro? aia ai caw ap Scsetai ai ancac^a 
vacs »nca caSi ®ictv sjaa va siwi aaia i 

siw aasi «i5i55 asai, siwi ca?i »(fK silw i 
aifvpc® «i!-aawa aa«ij f!tafa*iviat 6iiac?i6 f^g awil 
snev I aii’ia vea <5 bt s^^taic^i ?[C’a faeiisi i os, aiTea 
fjisaia cvw aissiia i ^f*icva fsiWat ai oiiaisil 
fv eaa v«n i i^ia ^pa^iiat vceia vai fv vfisiai ®ifa i 
aceitg ca, <fl$l S’frl'^RISrl® opja • 
o^a fffai sirawai aifjkcv a^ca a'^ca snsifav 
va»i vea, giJi vea ®nsiai 'siiaia »nlS i 

lal eica ffam® aiiisiai afa inaiaaia o^a '«nt 5 a® vavfast 
^titufsta vi®i?av v^f a®! 5c® *nca i 

aaa >asRO 5a o^caa vi^s?iaT[ >1®^® 
a^Jiifetvi^ifsicv (Blood vessel) vea caa <aat 
5^aai5 (Circulation) aisiKav vea i as^ieHa <ii^ 
Jitevisa o a5na*i ^ aca®S vf® Jiia?? 

vac® »fita I 

®i^ aiai aaw sf'p-s.t^ai'ta a® e^a jri c’aca a®^i 
Jisa cac5a aif^feicv faaisj c^aia 'sia^w Wc^i ■^•f® fv ? 
C5ia few'n *iJH®ica fsiw o Hi^t^?rcv faaia f^^c® 
ctfo ai fjiaia ^iiaJii vea fv 5 a 1 


; '®i^a ci5i%i 
; i^^^i cei^^ 
'; ?*ia csi^ila 


(1) 

( 2 ) 




airvfswR l:f»®ar fsifsieS® 

294, faf-^iJi fa5ia1 ^ii^efl vfervi®i*700 012 
CVH s 27-9240 


csiai^ out 'll. fa ivx 
90/6, si5i'5j! fliif cai® 
vfsTVT$i-700 007 
CT»n^ WR sia'if 
171/^, a 5 iaii cara 
affstVT®i-700007 


—5^^— 

(3) ca>iR 'na. aiRi^f 'SO cvk 
6 , aaiaia a^aia ’StS 

vfaTvi®>700009 

(4) !3ww "laa ^v 5ifesi 
18fa, «i!!5if5aa cw 
vf6Tvi®>700073 




f’f-23. aiofi aiwfv vf®ivi®i-700006 
cvR i 55-0660 





^gta’fRicv fsfs «nflw 

siw ’»f5i 5cai I tfl’psns 5n?i ^i«fi 

V«l 51^1 »fl?I WI9 C^TR W5HI »WKS1 *11 » "K 
*i?i jmi « «(siip« 

WBf Ijcsn If?. £»^®PB 'flWS’iSp 

’WW £5^1 *11^ ^?U8I I 

®<WCT?I CfCfl >93 '9vfS fsiK*)^ fe3I«IPlHfl ^?5IVI C'f*!! 
C^ros I ^gfS’JRI C«fC<lf ^il>l ^1«5I 313 I ‘fit 
’IIK^^ ^ 55T f3W I ^ f3E«R ’ItWl Vg?3 

’HRl aig *!f®3 ^5T I 

^gfaarsii 5? 'ei'Bcei «3im i *]f«i3l3 3^D ^3* 
siwef ^gfsaRRi 'si^'SR I >93 SIRS «P« >ic%33 (opti¬ 
mum) «miB? 5C51I 28°C-30"C, 20'’C-35'’C 

®?a*nDH 5WI >93 ^ ^Wlt 53 I fsl^^ BIST « 
3|I3l$3IJi:5« <lfC3. 3131, t33r, C5I31, 33-JWt, 53 
iasi»if?F t9f6 ^3113 I >93 «I®1« 5® 

53 I 8-10 f«fCJt3 3C*n 193 ^3i 531 ^ 

SISK'S: 35W»i i9l5 1888 «nCT i '9^f6 sraHis 
Will cnw C3, 3'S5ITCT f35K33 isi®®.* 2 i93t 
*I?'^si3CSr3 30 51513 19^3 5fsi tfFfW I 

3igf3aRi «c^ aia aiff®^ f33i*^ 
^5’11C3 3135® 5t® i93n’ 5CS5 ' ^5^3*11*11 ^3 P51C3 

m 3131 al3«FiC5 («193 a5W3 ewi 335 
SHC^I 331K3 3 f33 « 4 ffsi I ^53^333 f3C«R 
>FT3l 3n3rfSf331 315131 *FC3 l’ i9^ 3im6f33l3 315IC3I^ 
i53’lll>l 53 I 

£JFlf31513 3il»n3M £"33 cSfC^IElfef 5ni3C363l3 
f3«5l!3?l«l £3!3C3A3 £3, il’F £V.fe. -[I ^gfsaRl 
374 ?ai^{3 ai<J31 3I5 l <nt ^e3 ’«1C33 3®^Sl 
31$ £3CV 'Slrf^ «13^ f3W3 1 3T|f3*n31 C3C^ Sf® i9^ 


TOs ®i*R ^1 af® 3srf3$ic3 (cu. metre) 5000 

fVOTl-^lWt? I i93r £5#!! «f3 £3 af331*t 3gf3- 

aR1 ai«31 313 ®I m 70,000 33*f3$lC33« C3f3 ^33 
HIP! ai«3l 313 I 

» 

®i3®3rt 2«i3«nit33 W3I igkaijns acsieRlB®! 

3£«l< £aC3C51 ^5(1*1.133 (af«533Sr) £3'$33 

£3^f33'iw If«13l3lf3t f531$ 3gf3aRl 

C3CP «ll3ai3 3151 3113 ^313 5W! Pl#3 i93rf$ 

3lfSP 313^13 Vlfeltsn ^1^3 3531 5C3W I i93 
^33 S^aWi?13 ^3®I 3 33f5I$13 I >95 5C31 a^W^ 
1800f^3I5nsi 3>? 3i? g«l 3531 Pgf8ai3R[ 

at3I53 I af®f33 3 33 f3$I3 £53^n3 ai«5I3 5C31 
20®3 ffWS <13 £«I|£3F af®l33 40 t3fe51JSn3 
Pgl8ai3l I?f 3£I £3151 ^3] aC3153 I i9^ ^«rC33 31^5^31 
5C511 a?® 33f3$ic3 4895-5162 fvOTiviwfs i 

'513 £$Vt3Wf5 ( ^1515 ), £51^51C$3 f8t5«3l®l 
1331$ 5II13C3$3t '6 f53IC33 >9^5. i9. IS (HAU)-£® i9| 
33C33 Ciei ’IC3331 Km I ®T3®31^ PgfsaRl ESIC’F 
35£3 l*334xlOM^CcTJ3!iI?ff3 3ff ■Q ®I3 3£5 Safs 
eim ^3iC3 vc-ap^ 313 (313 ^^ii ara 22*5 913 * $i3fi ) 

aid^i £3£® aic31 

>9| aiIC33 3I51t3i’33I3f3 31^1, TO) S)I5113 |®nl3 

3531 313 1 35^3 ®il-53ii|® 33 aig 9ni3t$ 

|f«3, tilts « 5131131 ?Hijt3 ^1911^ f531C3<3 3135® 5C® 
ai£3 I 

®13®3rf 35gfsai313 61C33 3S133I 3C«l^ S^3 I 
3li31C3, f3C»13®S >9| af® 3^£$S 333 £actl8I« 

3533113 afssiia sics sics f3SCa3 5£® 5CB!t5 C3| af® 
333113 331S1C3 3rgfsai3l 3tfI3? iBlfCSI 31ia¥ aCSSSlf 
aC31«R I 


39, Ft® I ''ItS-^ai'Sfca*!, 5’f»D-712201 






>fl^F f^fw aisl I tlJ3l ®IR1P1 

t 

asifaa sir^fTOi sroai wn ’jw N^ia *ita ’nia 
P?¥C9?( CT»rt^3 sicai^sia 

hviOTI e*f5 •fC^ I CPWI 

kppjtoi reOTi« lasR asfif® mu, ®iw3 

f^cBfwa ’ipSfl ^i»na SRi’ficn fjit^ii sic«i 
sisr iw ?iK<f. wRi ^1^1 7m «iw 

c®®a cwc’v 5Jn^ 'si^f^rs ^ir?-<5ii5fl ^iipicss 'Q»i 3 
^tfacs ac? I «w f»!^i«'«i5i m * 
Ciivc5*siiv55>ii3i ^'f's ciTvica, simk 
siivi3?i<3 ?a I W5I31 CJJ^C'9-sii’f'?5iTt'f?i asls 

iflv 5^3, diata ai m m] s® 

>ar.6Tl <!|fl|i51 fi^as ?9 I 51151 a5\9 51^1 «I1C^ “1®, 
^1$) C51CSII ^ws csram «a *15?^® e a?«“iia1i 
5ira sisi'i3 5iiai5 5ci^, W4iJ5-sn^i^5iiwa sn^iia 
Jirfs C51^ ailK «lis 615ca Cl^ia C^ia C51«| ms. ^IISIPIS 

Ww C5iaii;5i5 sj.5iPfc»ia «a« i as aa jfa 

JllfaCl « jta 5? Si? £51«l sue?, CS^tsf SRiWl SIlIRl^ 
ui^cisa sie®!^ amis*! C5is i 

£ii¥ei?*siisri?aipf3 5pi^5iia SI a^ «iwc?iia®i 

(Arlhropoda) CB*i\: suassta®! (Arachnida), 

2 snaifasi^ (Araneae), cm ®nt? sica^ sscsia, 

csus i erilcsFiai^fe, faai^faf® Wf, nq: ^a5^^sl 

(Pisaura) atif® sn^sifsfsia (Mirabilis) • 

'fl^uca faai^ai sulaifs^sra (Pisaura mirabilis) 
«. 

asirfss £qsici?-sii5?i?3iw5 ssfi ?c«£? i 

^es^ si5ie«ra sii^i £q^ci?-snv?5iic*ia qisi a©if® 
am qs st^iOTca^ ?ti?ca ms i ^s sucsifs^ieis^ sue? 
i25ffi afinf®s CT’«i?-siPFi?5i). ^CTitsica sue? 50f$ 

!wif«i irfiFq^aiicaTca ffii^c^pn §nai^?ii*io 

csnif afifiss £5iTc?-j|TSFi?»ncf5 csml cfmi m 
^ai®T5 fliwira I csit? wsn siism fqiq wsi airs# 
®ra cs*it »^®sa5 ^ i srai arsis Sas 
^ pf ^ £tce caw sFwn vapii fnws «ncBnc®e ws 
’wim sfsi arsis «as fscs i$p$ csai sis • 

* Mf/ 18, fq^iiaits, £^1: ^*1®, |iq:>rt»t 


caiii c^is a^if®s £=i^ti?-si’s^5iisi ki^ia cssiia qss 
ste fqcess biems diigi «KiS aWcs sicsf si tsaw ’ns i 
's^qisi iH ac4s *iq cscv <<it6i jtohi sia s^ai 
sa fefs aes, iisr ®is c®®cs ^Wcs cscv faaicss 
a®tai vca t 

(fl^ss fjits3i ^Fiai sa fujiffs sssis ss, 
s?? sai SIS qfsfcs £«{ps fa^ieas srs’lai assrs laaK 

aSi’fi erasii I 

aig ®?ij j\ti sipiFigJiicjra sic®^ £ji5Fei?-ai^(?»iiws'8 

siti c?i& £?i 6 £awi-a9af i. caispi-a^nss «ai 
®i®i siea 5e6 sk, scs 'ocira afsaisi^ csiaia jffi 
^fcs I isisaa cqsc^-ai^igjnsi fa^ia?l)w ^6|e® sicv, 
if a^sais ?[r.q ags «wi 5a ^s^ 'siscaca Tas'isfte 
as’ls sic® afsq® 5S i siispi^Jiilg cji$ «)«{- 
®S5i sic®s 55i 5 ca gw qis ews twi Ins i qisis 
^;ii ^Fs^is sfisq ii!^ ca ^c^a ^qqj^s 

£?!$ cs ^s £?i§ £?!$ Witless qicsis «i^a ?r?i si? b»| 
tqacsl aics qi i 

'$aqi^5isr®ic^ ®Riinj a^iiss 5ns*®aiPfs csta 
£q’PD?-sn?®5iiwa ijWqff £s»n i fscaa mu atm 

c:i^ei?'Sii’Pi?5uf6 si £RsiD?-ai»j®5iis 5iisiw ^Tcs $i®ia 
®ns ®is Pisi £ai®aiaa (pedipalp) isiiiaiisi® 
veS SllS^q S^SSIS £6»fil ^CSI C^ICfll C^lCfll 
awif®a atm £ii^ci?-sn^i?5iTcqB Jirac?is jid aiias 
oca® ^iwi, ii^ ai-jfg esi £afeaiacaa Jtcsr 
«acs-5ilc5 sneaifsi® ^tsi snsis m a«it®a 
c!imci?-ai^i55iisi o^is awf®^ si^i ;ii aifea 
al cq^ci?-siisfi?aif6a mm ^ifi?ca £8?' ai^fa ens 
®aca6 ^laie® micv i Hi^pq ats aft-aisFi^aifd 
og^^a aik® mw \ 

rft cRsc^snsfipiisi fisa aic? tflarfg camim’i' 
wsi «i*f-£aiaTvia ^f§a P5®ts i if til5 fstaa arcs 
esi f®5i ai^sis siRi^ csiw i fea arjis as if ^f$W 
. aft'£jmi?-ai^i5»iisi ^acaeSs fasa bfc¥ mkw siw 
^ssK mca fqca wiwsi sfcsi 5^af«r ▼qpii^fSfd 
sBita® csw aCT« aes?, ®i5C5r ®w*ns il cn^c^ 



448 

®1 cfia m f’J'Cfl 'flW WW 'jgCST 
OT!Wi;$ «n^c^ OTfl I 

fwsi ^cg 351161 pivc^-siT^(5»iiai -sitfig 

I '51I^5(«5l 5PP[ ^^6fg WCS iqig 

<11^5 f^sr f*(5i ’yw c^fsjM 'sifcsj pm?- 
*nvi5>ini I 

^wrai SIIM5 M ^c>i snisg jiw^ 
«ii3i I cvTCRi c^RWi a@iT«?[ «=^!;5?"sn^ip»iB ta® «f»i 
mtBi m PI ^iiCTii 5^ t-v f'w siifac® fe*g 5C5 sncss 
fatis ascn ^ i pik, snw9 taci ceca 

suiagic® ^Bii f'ff^ «ns jh i 

cviwi ’jrei *if«T snon mpf acsg's ?n5 *ii 
C»l^C?-StlVi9J1Tfe ®ra ailCSI ^), 5S5P5^ «nc^, «llt6IPF 
«ipn5 Hc^ '5C»i w«5i ’ll cvTCJii 'src’j ^z’r Jin^wi vai, 
a »iwa *11 c»i I 3«R ?? siTvs55iif'«i'5[^5 

'Bi^iaifi? S11C59 ai C5?c?i csca ^*1 cm^ii afaei® m 
unt m I 

J1ISIC8! jn-pi=vti? !ii<f(g5ii c^wie T^ik vpsi^ ciig, 
*trc« f®cef *n ’iw i *ifiT c’fipii ▼raw ^fgfg f«c«f<3 
’nil. ®! ^csT ansi ^jcnicn^ “lats mra srmi jficsg Uz^ 
rtf’FRi ^!5f6c« c?ii«T simra, niC3 eg| 'sii^iT^p 
nra I iB »w mmra <3gi ▼« c^iwi gn'si ©rasiifs^i :« 
▼H^ nicJimfii nra« si® i »a ^ra^ a?f®sf« 
a^f^g sw I 

WnfP9-SIlV?’iIWg »lil1W5 WlfisiJltg 5®, 
m *1551 sliTgc® ’I'S ^*c(g ««npi nisi ▼gigi^ etifg «i5n 
51® cnc¥ njeiKc*! g^i ▼» i octfg ani*? “i^ 
»rt4»w a®sf 5in*it6>i-^^ I sHRfgsi-p^i 


136®ii H 1^*1 

snvvpJiipra ^fSg c®®w bii^i c®! 

c®*r ▼tg I «wg fgsts *i5l f*i«f»Vfe5ii5T i 
•BSl |9I C*lVC5*SII’F?Si1C’f5 5Bl^*lf*5^'l W5 

isw? t*iwcf5 ■ «n««wi5 «*ii 'QOTg '$c5r to 

nm I f«si|[ffigi ig to 'ot^ »b 55 'e^g 

spitii s[*ira Bc®i mtgfHigfi 'siw ei?. esi 
siivijsiiOTg gpiig >ti5w gscg i «¥Cv?*5iivi9»itg 'g’l'^ 
giTO >rai*i ai«gi siio !avigVfssi|mgi ®ig '6^5 piw 
atip 1*5^ ai f^fcg siifg ^sgc® n vcg i fa’fw'l f^si^si 
^agsgra c*iv{?p*siTV'p*iig ^ac^g 5iau cata at® 
®iwg aicfl |a ^?6cg 'fl'.a 'Bi^a ^ca facs aig 
f*icag gifipc® I 

w^pp-sirafiparai ta^ig ggig a*ii wia ctiw ai a*» 
ag snffaiwg sic®!, ®i| owg <}Wat5 ^g ®ia ^'sgi 
gg^ra I g«R wg^c^-snaipara gieeigi t®? 
fac^ csca gw •Bailggp ®'g=i c^tchi pftwi gwi 
fat^ ssigai *ii cats sntgg amig 'oacga ceia gw i tgf^ 
siinra 5iai gwigi ^a*i^ siKsg agp acg *ii i 
ifigie tiigfgi. aft®g^ a5«i® a^t^. gig ’'fw siicgg 
®igt^ S'gffg 5Wil git^rai tgw ppfI ca5*i fgw 
>113 aiw agicgg cJsca i sngr!p>ii-a^i;g'?‘i’*T5'tgi 
a"^! ▼cgK*i eg giigi gegi gics^ a*iigwi- 

■^[fawg cissneiifag ®*i5 i^-wgtfi gi>5i sn^ipai siisipig 
fgw ‘staw awe® agi 55 '*5': gie’F ai5 ail ▼» egg 
csin c^ca fges i g'ggl^ ®a*i^ gi* 

sii’pipgi ®ig ‘Bg*t6 catsaiag 'jta ®ig g^ Piig fgts 
giBSTigg cgic^ cgpea egg nitfie® cagwg tge^i t’^^'^gi 
tac^g tgegs eka efs i 


^zm af%ca»teg* egf^a* a'ttf i 

ag^a a?i(2ft^ *R5a g^^pa i ^ 

agi, f faw'«’rflrm fai isrtcg ^ i 

atw >8 cswta csf^aala ata a*g*a i 

a!afg*j 5rtg[caa acar tosta atafa’F'il aci? i 





aisj? ii?B?i 'W’Piw ’«(i?®t cctc^i 
5i5arf«i’^ ®i«i9 s^csf ensr ®rara sf® 5Hf5ii;3F« c*fc««i <s(mm i 
®iaiwfl siTt^ 5fm ^<3«i5 sn^^?r 
?PK? sjafffi c^caw £*r55®ia i ®t 5 
‘sT^’ I 5j^, BS « a5C»ra 33 ^^ »«) 

5 CT?«sT ®ic« sisrcsta 5C?if«^ c^n^Ri ®ar' bicbisi 
f’ISCT ^Wi. <? » »(W ce^l^l?! 

a®V t 5 >iic«r ^R?ni v?ii 5 ® 1 

£«icv sjsfceja a!? ??!'» 14,20,00,000 ::ii|5t i 
ana c<!C=a^ 3*5 cvi^fi sn^er 1 «« 

aw afs wc^c« 18*5 sn^*^ «w si:6 Bcercg, 
c^afi? asfBi f$c« a?® west's 15 ai^of caw 1 
caw asrofc^f fj^cefa oK-a? ^vaiar ijat® 5|^a cnen 
24 37 ?afa[g 22-6 cjjcaf's d^fia asfceia k^iSM 

’jTflula f?siai« oica'^i ana a‘$i cafa 1 in^sTca ^jcaa 
BiakcaF ^casai’P ^ac® ai^caa ^laa «iiw 687 kn 1 
a^al5c«icv 17 aa^ia orsa s^er ’ifaia'ta «fa afic« 
Bw onc’i I **155 5isia ase^ca?^ ca«! a? casna 1 wia®) 
^aak«ia jh^okb ^j^f'Wia Bfc«fa ac®! £*f«ii aia 1 'sn^iiat 
1986 c««ar 1988 asfgj *jkata 

anaca 1 <i?«ia1a 'jorsiw asfsr ®icaaf csifi 1 >i!>’ ana 
810 4077 ailei ma; ©a ’jTsiala 'SRa 'si^ 1 ^aala 
Biila^icaa ^a awer aiw ®Ki^^ laig cm 1 
asrsTo -s^lsja^a oic^ sTa af'sf^w 25 c^cbi 

aiica I asfwa 5 ^ ca^R* ca’ai c^tsi siw] ^Ha 

8C«l, altar tasnalai aB=iC5ia ’jka'ta ac'ii cate's 

aaa* «ca «nc« 1 eiia« wan caist ca ^ fa^ssi 
aata apr^-aic^ 1 1877 a^taia 5 k ^“aa?; 

aii^a^® I Safa? 5 k oiifawa arR^ anwfaain 
cwif®fa<siR7 atiflia' 5«j • ®»ta? jk a^a £?i5 « 8^c?ia 
^.a^itfi ^-na? ska sir ’carcapi’ '«a«! *»T$c8Pi '1 
casjtai*i 13*2 sn^ai bw 4a< 9‘6 nils’ 5«^i 1 ®i?win 
6'6 sn|ei r’^i 5*4 mlsr 50^11 nspai caicar ciFitaicna 
?9a 3600 wim 1 swarcv ^aaFaia arse® ^.1 
^*iac^ >|j«i BITCH 7 39 fntn^ t rpw ia*p| aica 

wcaw iwcBia «nvTCH jara fek® «[s e «is aia 1 


siltnis^ caacai^ aiwc^i sea onc^ • nnsi wc^ ©iltmtaa 
Saa 10380 snler 1 silcnm ntsitaF 30 a*®! 18 fnfntd 
aifna a^Bi 1 

faw "Tsik^g on^kv asHif® kca ’aca 

®Rj enm ca nsresa caf^f^ iS® aawa oiafia eai5 
®il-B!^i|t®a I inavfs a^iafr*! ajf®aima rwn sstbi 
aaca; aitav fsi^l ij® 1 qsfBf oifs^ca aan 
5a oiicnfa’FR a^ain—c8f?'aia-4 1 jik a^aa7 c«icar 
arai vea 28c*! nc®aa, 1964 luat snfcsra 5880 
nilsT Hi*[ Tnca KB! aia 1965 >»!^&iCHa f hiI mcaa 
manntfa! 1 19f^9 24c*! ca'^*’!?! 51^51 a® 

cnfaaia-6 c^ « 26c»i nk aiai «ca cnknra-7 1 'fli 
a?aR 5 k« nncBia ht*i kca um aia 1 nsfcsa 
f’Bg sfa ai^a I 

caif®ca6 ksinlsi nsfcsra nike® nrsaia ncsi ai 
Ma ’Ptawn I 1971 '^kic*? ^aa7 c«rcaf nwa? 
'jnlsgr.a ca Biak a^aR aTW afca ®Ta acai 5 k l^a, 
enkma-S, c8fania-9 1 otr? ^k cailsca^ ailHaia 
sia5j-2 Q ai5a-3 1 uaa aw! cnfanTa-4 (Da hc^ ®^?aa7a 
anB;5q oiai?) ^ca caa sjca aieai nsa 5CBn m 1 dt 
a^aisk Pints? on^c® mci^ i 5n5^-2 « sn?5j-3 
<5?! mi’n C'^kia * S3«cn car® 

’la'^w] Bisia iflat Hca aia®a*iaR ninia 1 
Sk «ii®a*iaR| ninaia nna 5ta aia 1 csifanRf-9 
s^tsa aasHw f^siia 1971-«a acfsicaa manoiT® \ 
cnkJiia-91 asfceia 0 : 1 * 6 ^ aaa niiTa > >£1 a5a'«k 
aaa a^-^ta ®%Hca fnea c’^lfia san cnki asfsa? 

BBi?5B! ‘fl’F skiaii^ I aia Hkean k®! a^ia sna 
300 ail3! I c*.fa^!a-9 ai^csia w^hch fs «fa 'Ht^ic® 
ai®sT 1 HfaB! 1972 '^p&irsa cai^ta fsc® 1 

*agna cafanig-9 cafa® %fac® caai chbi anesra 

I £s«i CH5T afci? asfceig ffsrrai feci? ai^aia r?cB!| 

®ia Hica c^ic-aa ^1«S 1 cnaica ca^R nil 1 

asfCBia itica ca wsr aca aT«ai aier outs, ®r« cafania*9 
cak® 5tac®| laaiinlai cshcbr ana chhcbr ca^^lH 

^ nw ®ic® nwRW aa^« onis 1 


p 1. '^H.cataa HfS. akaFtai-TOOOOB 
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m 

w ‘i* 501 ®ca 

sflina*! aapw saffi^ m ^na i 

cafajna‘9 aiw ca afaicii »niw m awi Swaww 
?*T se^aia lairc^iflT^tffl iflaa ffltta’W® • 

»iac5W a;? •sfiraaN^a ^ casai wns aifawI^RH i 
>flfl aiffl aw 360 sii^s? ‘naa ®*b®i 15 si^ i ®n3 

si^wa 5iacKa ^ 2220 ’i'^i 

tna 1638 nsf airii a"? 144 i 

1973 c>iif®raS fassr^lai «n?!« f®silS 
‘sna^’ a5:ai5^ sisfw ai^R • 'flufsw ^ sifS’l-4, siRSi-S, 
ai 51-6 I SIRI51-4 « q(?5i'5 s[5fnna ▼’f wcv 
aiiia «ii5 siRi’i-6 sn^ceia ®aa siwijs faw 
aca aw I 

anfaaia catjrs <8ai^l3T aieara aa snf^ 
fwRtai asfBiSK aic*i8 aifsa aRi'Si^J’Fa 

55ia¥ a^an 2®la ^acsRi sww 

vara a® aia ^5?a ^ai ^ I aai— 

1. asfcsi aicaa aifea 

2. mara aif$ fa?w®i ^ai, 

3. - asrcara aiwraa 5 r mi a^a? ^ai i 

CT a^aiJ# ^®fa ?caf?ar 'SK® aifr? 
eaiarcara caai caa» *fc®t «T^^af^2cv vca 

ar^-a aa 1974 20w ditp^ i aaaRfS sisfcei 

c’DfW 1976 ^ica 19ca i a^awffi P?wf58i 
swcara fsaipcaara fvg^i to' aca M ®T^tv?-2cv 
ai^ aa 1975 ’^^ica 9 cac^a i a^aiaW swcbi 
H taia 1976 7^ aiap^ i ><116 'sia^aa vca 

w^t^^l ^aa «ia®a®i 'ai'Bisia 4440 «|ca i |c^ 
at^awli ?®rca fa®a f<i®i • 'naffS ®Ka a^wa, ’p^aca 
^aia wai i <flf6 pf'ic® ?s<$^<9a ac®! i ®iaif6 «ia®a®i 
aw I <at6 f®a aifafa^ aa^^rfsi® asf® i 
cia®a*i aiacv asfST’jci a!a®a*i- ^aic® 5 ®ait'fia 
▼nfsTPFifaai caJc^a wt cataistaw smacafisla faBwalwa 
«cav caa cac® acafaar, ▼laa aacai cala® tajia ®asp 
<»l?a4tc® (fiCT c^ac® 5pfa ancca lalacSa a® i 
«i(w a?aR cacv aiSua ®ai atwc® f®a Wa$ 
«na ^^faala fac^a caR)<J f®a Mad a® aaa aiiafaai i 
aia ciaaaCTa sEsf 5R^^ aiiia ®ia aaa 

(fa I «(lfv^»«a aiiw afa cacar a^wawcava^ 
®ai (fiai caiW I ^ C’TO* *W!aTa awia ^ snaijp <9 


fawn [ B6w a4,12a aw 

caa^; ai?sr9»r ^ i ^ 
ai^awta sicaa 7^^ ®ia aio i affwiT* ai;§M a® 1 
laa a< arm I 

ai|sr8C»i ai9ai pw 95% ^i^a-s^-wsi^® 1 
9 ifiOBR 9 5iiw, ^a ®ia afaai*» 1*5% <<iat ai^Jcdicsta? 
afaan2*7%i cn^la, csraa, fsada aiw 
om *ffaaii:*i cnw 1 

•jlaafa ^aiaw ^4 cacar a^a ca>a1 am asm 
®i*f « 8JIC5II ’(a *na 1 ®Ii5fv^l ®ia®a®j siiscsi 
®rnai!n “^aj fwsita cacafw 1 ainia ®!*r 8 Tgi £ir?ii 
mc«-85°C I ca^ ai'ama ®i»iai!n aw —123 "C-r 
caca *na •' sJlaafim fa^a ®i‘Bma ®TaaiBi f^g caf»i 551 

arfda aSsa am ai wai caaf ®tc® aifdc®^ aia 
16% csn?!, 15%-30% fafer^a. mw\ arji|j|aia. 
®Di^fafaflia, di^difaaia laa? «i®^9 one? 1 ®ca aspwa 
aifdc® cif^Bca? afaai®i “^laak artSa 
caf^ I faaialcaa awai c^ii^ra afaai*i caW ^^ata e^i 
asrma aifda a< war 1 

t<i®fvg aieai £^9 aitaa ®ifsr?a aan^i 
ai 9 ai aw fa 1 foaifc’iF aT*ila aana ai caca 
^ liiafpn^l a!*ik aana 1 gfd a^f®c® aaHia 
ai ®iai aw ®t£® a^sr 2 n*?t^a ata 5 a 1 ®c^ 
C 5 wca ®lacaa Saiaia ai^cdicea 'wm. ' 5 if^®a cneg, 
wa fesT ®w aaia ®ii ®9 aa^f 'sne? 1 C 5 faica ^a arafe 
5 ac5i aicaa a^sw acdf5*r • ^ac« aiRi9 ®ai a?3Sf 
®i ®iai aica I 

uiaw appa aiaia aisri 1 ’i® 'r’ac^a^ aifa^i 

giai^ sprm aiga aiiiaia f5®i ®ai® n * 

fasialwa a®T^a1 ’jfaal’r^ cacaf aigaawT sr^aw 
asfBf a9ai area 1 mm faca f*pca ®nai® 

5 wa Ptiata aw g-awa 1 asa®* aafaata <iia^9 ^caa*!!? 
ai)^ 5®iC5 I ®n*ii ®rga ®faan'^ a^ma y.a 
i^f^pfta fa®a »f®in aig^ fef<pni caca i caaiFi 
aqa ®jf«pfteaf aaia®wi 9 'g¥®Tai f55wca caata' 
5 bc ^9 caata caa ®ww atsi 1 asm wc’a afa 
asfma uca ai^ area m iifasw afa 
if "(rca aifa «ncv ®ca aiatai un® 9 i®h* 64 g“n *f4ca'a‘i 
vaca I g*iifd 5 «T anvim anarca? dwa csra 80 g*! 
^ 9IW vea® aima caf^ ®af»i tuvfd cawna? 

mrgjsi 5 ® aaOT aTC*g 1 <«fd^ ^ar afar sn^ i 



C'srtfli? V 


^fsig cqvric® cfjjjj^’ini ci5ra «»rt i '>}?«i€t?i 
*f3^ai 2 4 CT5I ®}'B5T fiTCff WWl '51?r5 

jfJWRT "sn^ 5?si-^f^^ra ews 5J!?n ’fi:s[i;?!i 

sii{t 'STac® aw ▼ca i fa^si 5n;<i •q snwa 

Bisica ^«ik$ia ?fD*f a?a ‘»trao «Tat« la^fS 
ffife Jisa 55 I 5i?aif5T® GfiT^f;pg)g aw’ic-i 
faaa’F si'scf], «j]fi« ?>fa 

UNICEF (The United Nations 
Children’s Fund)-ifla al'sca'ft'i aara 
er^Ji^na taaffS faarS oiw ^iai caic^ia ?»i^ia 

isa? \vf c^, ®Ta^"ta caiT^C'ia 

I af^aasitar :^s?*R ’FCiJ 'siac^a m 
^las c«ri*ra aj ?5n^ aica caal-faw*?! aj tasaw’l c>T»i1a 
a<iH ca??$c?ia ^ars ataaaia a« i 

'iisia Tv (iia>'f5f Um^ cait^a 'sisita 
d'a^Tai';® aT5*j® acei rwi cuce^TSJua 5«ia i la vai 
Jiiii 's^ara^ ®ifavT<a sii^a T.iaiTsjacsi^'t ai aKa naala 
si’t fj^afTaa vca i 'snaia sfa aaTca SIT'S® 
aKt® aica Tv^ caiTS?? e?tawc 5 ’jT'b® ^ jii • la 
viac«t acaT's^'Ta caiTfi?? aT®Tai^^ ae^ei vac® !?a i 
®ia®'la c'swi caiT6n ’s-'®6i ai ®iTCal ai^T® as^t? 
TvhI-— 4 aj;»r5 ?i«(iif(ji ^25 r-9fc;i, j^Cni ^ir^Hwa C^'^C® 
^ca aTsTfa ^la^’lcaa Tv aac*ia caiTfia Tv 

aTasiiCT ■ a?*i vai acaiei^ >«at ®ra®’la c®tc^ 5 aTasii*i 
caiT^a ‘s^aa ^ce^ Tv ;ii ? 

aiOTJ ^ihfiva Sanfw^ 5 tjTi—(1) a^ai, (2) sfa, 
(?) caiT^ii, (4) arsa-sraa, (5) T®$iTsr. (6) i 
<m ^T^va a?i«fu^5Ri vi§~ 

■«m-aT5 Saawsi vca “P^ai sTa. caiTfij? 
^viaqia' 0 ^T«c®siT!a^ vca caiTS:? aisa-sra*! T®$tT»^ 
TS^ aipt Jii^Ta! vca caiT^^ arsa-sia'i T^SiTsi?? 
•iRlla^a Twivejia avia aica—csfiTda T^SiTsia 
"^VBiaa var oaai cviaa^a « a'ja T^^ja aka a^Ji 
sfaa'Q (gfsivi <8nw i vicva siTsfvi cacv wai 

^ caiTdcaa acawa i ®i| caiTSa Taca m 
kts\ 


'5ia®la aTacaw zpsa^ caiTScaa ^ acaiva— 


<15a «va (55 Tvai.) 

acarvata caiTfia 55 sna 

aT^sii 

(45 ,. ) 

.. 45., 

?i'oa®'l aT^sii 
sa^naviaT 


« 100 „ 

aT^sri 


,. .t 110.. 

Ta-i «Tvcaia 

aaa 

acaivaTa caiTfia aT® 
Tvai eva < 61^10 


0-5 a?? 

3*5 aia 


6-7 ., 

3 .. 


8-15 „ 

2-5 . 


16-20 „ 

2 ,. 


vcavTS aipn { 100 aia ) ^jWva ^amcaa affsna 
(snw) 


WI 

CBiT$a 

efa 

ar<sa 

eiaa 

Saawa-va 

®Ta»fT« 

(vncenTa) 

5151 

7v 

■4 

•7 

79-0 

346 

aaai 

100 

•5 

•6 

73-9 

348 

aSa ®T5{ 

19-0 

11 

2-2 

56-5 

315 

cawi 

24-0 

1'4 

3-5 

56-7 

348 

m 

21*0 

•6 

1-8 

56'0 

325 

caiaiTaa 

43-2 : 

19*5 

4*6 

20*9 

432 

®n^ 

1-6 

OT 

0-6 

22-6 

97 

ca^a 

1*4 

0*3 

0-3 

4-0 

24 

aiTacvsr 

4-5 41*6 

1-0 

13-0 
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®iia (aivi) 

0-6 

0-4 

0-4 

16-9 

74 

V5II ( „ ) 

1-2 

0-3 

0'8 

27-2 

116 

sna( aiain 






Ts^T?) 

19-1 

1-0 

1*7 

0*8 

89 

m (ai^Tav) 

210 

1*9 

1-7 

— 

101 

aiw (VI) 

22*6 

2*6 

1-0 

— 

114 

snw ( mm) 

21*4 

3-6 

1*1 

— 

118 

aiw (^aaT) 

25-9 

0*6 

1-3 
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f®a () 

14-0 13*3 

1-0 — 

173 

55 (pf?) 

3-2 4’1 

Tf 

• 

-'j- 

00 

b 

67 

siemi 

- 100 

— 

900 

amsHH caif^ c*nfa® 5051 a aaan onw 1 

fafsr? 


^iiCTisf cailiJR 5isi®iPi I caif^wa 

fsi'oij ’PH ?i?i siHi ®i!rfsii?q? i5ni?:^t®a 

\ «i5lra!i fT^5 'amfsic^ «m?Picis« 

anwJi I 'j^iifsiP?! cnitJi® «i?jV.55 sihj Ms sjc® 

*iiH, f’pg 'st’fs s?«i ’Fsc® 5:5 i sisr 

« SlB'flS CSJT^^CJi 5 Illfs|CT? ’PSf 

SSIIW, 5W<3 SICST 'JSfJll^eT’F SHi;? I ®1C5?5 

caifdcs^ (methionine) ^iJifsCTi ainf>j® 

«iivHr« snlfpiR «nc? i jnsraqsi 

caif^R ’shj’Pas Pi'^efora jicsf c’df^® 55 1 
sy«^-:aiWR «c’PW^HT m’STJ? sns, cJi$ 

OTgcsucs^-a 'snaat^ia S*fg f^p^-atfief^fsia ¥it^ <5i:ifasi 
55 \ asif? a«irsfta ®*ia (Hif^ra 5G51 

fit'os ’PH I t®csia caifficjw ara cnifas 5a 1 
i«aia pmi an? ®ni®la psit^j caiffiwa »p«i 5 a 


faf*?i ? ^aia«i3i ^ni'ata fsicw pm ai ainfi, ©m, 
anq. laiv « «H! Wf siafff aia^a 5 a > tuv 
ppiHia « aiiceiipsna avm—aiaicaa m fwca « 
afaaia caiffiit "Ritai aH*i atac® aica ®ii:® caif 6 p« 
5eaia fac»ia afra*! cal 1 f 5 * 5 caa awi ’row 

tr»jar ®ncflt« pp iafii anfsia ceitwa asstq f^ar at; 
wp caifiisTS ^laipgia dfaaia't ? 5 ma 1 <iia visa 

acatsfa'ta caiffia aiaia a® §* 13 ® afaaica ai ^ 
acsr ®i 5 f, aafe? « ja ai«ai 5 c®i 1 5 a «ia*n «aaa 
jsiiaj I e^'S ataaiaa® si® ai i? 6 a ac® sm 
aTafcaT sia^ta esmj cai?$caa aia 5 ca ai, 
5 C« “aiH sina^sa 1 sea caifda ai^f® c’pa ? 
siasla ^aaiaiacaa faaiS aiiSBi-a^aia alts 1 
l-c^sn c^'iH aiaia a® a^» 8 ia aitaa cal, ®il caif^a 
aid;?® e 1 caif^caa ai$:!® iaSic® 5 c®f, atas 
sia^auitwa ^I’lWisfa® caic^ia ataai cac^p a^i vac® 
5 ceT, »icai caiffeia af 3 «ai® vai ai f^a, aw, aitcaa 
S^awa ai^aia ®n:a aiaiaa aiaj-^icaja S^aiaa ai?ic® 
5 ca <£ia^ <al »iai wiacaa sa ’raia a® a?aH»i 
aiic® 5ca I 


swt^tc*!? ai*rR«n 

prfpT®r^at?r 


awvit^Ri ’snfa^icaa 0^61 5 m ®nac 5 
catar I fa®icaa aafsr «ii«na acai c<ajif®faaji| 

(Astronomy) caia wfa aistasa 1 a^iatiwa aw 
ai^wa *rfa 55 awt® fa?“f “isi^'hi aiauaifai 1 
aiaiaa ai^caa ’piw ®[i^»i vua? a5T’Pi«i asn«faf 

5 OT <3 Saaifaaf ^^'^©fafc® <« 2caa aiaaia fasa 1 
<5iiaiHa ai^aaitaicaa a^aiaaisi cawl ^ Sek? 
BiT«TOaa aiaai 1 fa’pfafac’pa ^a^aisca ciafw® aiai 
c«?n?®c«a acaj ^ai’i® aiaaia 'snaai «q®a 

’pac® aifa ai 1 aat aca vfa ®iai aa fsR faev 
«i?qc^»n aaia c^a <«▼ ijaw «iawa ’paci 1 

'g’jcAa tafsa •51a ’I’^ca^aa *k«i ca 'atf- 
' caat aia, ®itaa aaaira etii tfl’pfii 
c?imaf I v'^ai-'snfa®, ^Wasa^fa® nl : 3 , 35 a 

5C9TI ®n’Pi*r ai acsiC’im’P (Celestial 

sphere) i ‘SHaicaa ains *33 aiif-^« •a’Sal «nw 
fa-aifoar 1 


si5iafTa (Space) a«« ®ra araa 

®i?sa aifw I faaa^fres aaw ’wivf (Mass).»flat 
aver «!f® (Energy) ia| a 5 T’Pii:a| faais « fa?® 1 
a5T»Pi*i fB-aifna^ 1 waifa oiaas <fl| a5wa 1 ®ca, 
ancsiipaia g^faaicsf fasnafai aaa * 151 ^^ f®af6 
®r?c»f fasf afHKa 1 

1. ®trea‘5 swa^m (Interplanetory space) 

2. <sima‘wa a 5 rpw (Intersteller space) <flat 

3. oiRsa'^ a5iafw (Intergalectic space) 
(iitar iflcar a5T*Pii?aa f®*? f®R aim^far ’p*ic 4 
atf^ anmisai vacsil «nsnwa anw "a^ 5Bi 
aaa iroaripaa 1 

on'®‘a5 swarpa—cnaia^w «i *ifapft 
®sei « wfki -napl pn?i aw ^wra ailw ancas 
ui^$i carniarmw asfa« 1 skv fan diw faf®H 
aaw5 mas atraaa a?n?, aw awfa^ am aiF®®^' 
Jat wTfer^w 4 I ai3?®HRi fvf's® afssa cwein ?cen 1 


Titf, w’l'pj »ft<n 
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ai^Qtaa aia 

cia^ia 


1. ^ *1851 

<5^ catv >11^ 

taa, ai?, ag 

(Tropo¬ 

▼taaiaS a^n 

tajT^ aff®a 

sphere 

^®i 

mat 

<»jfaa1a cnaaKsai 
laaaar 1 

2. sai a'95f 

'e’jrta 9-10 

ert^cea mat o^a 

(Strato¬ 

ai$»f ^*Rr^t«itv\' 

niitaa ataj 

sphere) 

>lt ’fcaaia 50 

mataf5ain® “if®- 


ai|5T Sfi5®1 

niafl 'sunSi ®!tBi- 


1 

raiS af’in c*tiaa 1 

3, >5iiaa 

'5“^cia 51 

i^aaipia ca®ia 

(Iono¬ 

ai^er cacff 

raimraicna ^taai 

sphere) 

aia 150 ai^sf 
SfBsi 1 

’fa*! 1 

4. CBh'F a85t 

'g^tiia 400 

’^faatc’f gaffa 

(Magneto¬ 

ai^ffi alai 

WH mat a!5aT?i® 

sphere) 

1 

CBlwff « 8[iaR5® 
aait«!fa a^R caw 1 

5. sr®9i 

^’^rta aia 

ai^a^tna 

(Esco- 

650;ail5iSi5®i 

f5nica a5i*!;^t 

sphere) 

1 

ent-f ’jlaala nla- 
ca*tcff 1 

^jlnala ®iaiaf5® siamca ta^® 

a5i’fi£»ia ca ^ttna 


*iWJ '8R?’?5 3Rl| Risj 'Sfisa'? III I iH !51‘gc£ia 

3^ai6 5CB5 ^ I Jiif'sc^FCs «« 

m OTmw fca «i6 

iistfi B5 (planets) i csic’f ®i^?i!?rt 

JiWicst 5CSI1—i>f, 1?, asfsi, 

^Srasn?!, I kw ’fa 

yi oua Iff as[ alSc’f aeii 5a wsa a? 
(Inferior planets) <5 irj «k»wi 
«ia'5iavw1 aiVl 6f6 a?cff^ «wi 5a a5 

(Superior planets) i 

sisfBf ana i^ 5 »^f'®ac 5 a area? a5i^K*f9 ca aiw, 
waiw 5 i|?ipn anw «id a? «ra?ai aia« aiai 


a5wa a'^ 8wf^*i aFta bww r i«pr! a®fi 5a 
351^ (Asteroids) \ ui anu 20(X) a5iis *flaB?i 
lasspilcfa sifeivi'ig® awe cqaR aig^qial wa 

fiwn vflv aiwa afitivif? i cenifefaspitora aia*ii ca 

a5iTTOT3 ifil oRcq C¥R »flaf6{ 35 *i5i8fiaf®v 

Si^SfiTa 5ca 35T^ tei* i e’^ita 

evH (oaffii ac5a «?cwa asiRi aiaii® cvh faraa 55*1 
^ S^c® Jfl ^naia ci®i® ac5a oR^rifai^ 
351^5 ^ ’f rata I ■ 

wac® Sa5»i 5rate 35^1*™ ls?®?a cffR« ancsn 
I ®]5i ^rta oiicena cnwifar® 1 mwa ot 5 
« ®a5! ■^witef I a5’iTera 5ram*i ’^«(Jia® 
S’fa5’i^5'e «n«a‘5 a5iffiwa aitaaTJH 1 <n c*n$ 
^alo*if$ ^*135 5caca 1 ^iisaHs si5iffit»i >3(ia 

aiai 3iita. ®iai 5tsii Saiil»f'9 (Meteors) taat 
si-nlq® ^ (Comets) 1 «a| sia a^as^caa ^I'Bts! 
<2110? a?a aia qia «irai‘'a5 

a? (Inlerplancterry matter) 1 «ii^'a5 si5iffK*fa 
a'SaR fasia ^ cat*? ^c5ia ^aa aia f5?i®i <515,^1^ 
750 snlfff I ^c6ia csta ^a®a carisiG 35 onfa?® 
BfaaK® m fasia cnao ai^c® »nca 1 2:?? ®it^ia 
a5'5^fij m *ftacaf«j® 5c®ti 1 

®iR3a'5 a5T’fic*ia a^a 3f®lak Jiat 
'sra’Sfia aan ^(=5 1 J^c^a aiR aia 8 65 

51 ^ ailsf I ®ia "Oiia®*! 'snaTtfa ’iTaata 3na®wa 10 
aiflf ^c«fa« «h I «)i=3‘35 a5w*i^a ®iwiaTte c*r 
®nc«ra f5>iica faaw vac? ^gw^c( 

laai6 afaaia aia jiw cata^^a (Solar system) 1 

a5iffT«i—aira3‘5 a5i’fic*ta caaiw wa, 
caaR mk •a ^ ^la’Rwa ai5?i~55?raa‘'fB a5i^ia 1 
a5i^caa >a^ oita g[c? aiiw aia 10 awia canffi aiai 1 
aiaiaa ®ita ®iaiai aa onaiwa sje^a a® tawwa ancaiia 
vsat 9»i^a ’tai*^ fata w » ■aa’ataa ’fi? cat’? 
®iaff^iai a| ^ca ^ aiat’?® 1 “Tlaal wpf 

?aa aiB aa c>5ift C5fB*i ai^ <51^5 ®ira‘aa!& 
a5iait«t ^^a lavS®a af^wWl ®iai ‘afsai ca^’a 
(Proxima Centuri) ^5 aia 25 «iip tffifS ai^si 1 
ca«iR t««?f "siCTi c’lt®® aaa caa 4 aaa 

4 aia («iiraiia ran cacart® ^aaf ?5aia1 5Wia 
ai^5f) I ana ^<1 rairaf ’f nalc® ciiceii c^ia aia 
8 lataS 20 capfft's 1 

ai5ia<i faaiatfai arain ffca ^faa3i5i awi aai'iws; 
ac9r raw fata «naai awaiawiaa mat m^ra 



4^4 


in>f« 


CWTlfasi 5W ^OT<3 f^wpftew C51W 5^^ 
'5ins‘i?^o sunvTpna ®E??v siaia aw 

=^wia«i siwnfa t-siicea ««! i 

tn: 'siRis "(ri®t 5 snw ^ W65« 

Vrsjist JTa I sj^, a?i^ iia? S*faJtif«T flfi® ta^Si 
^faaiaa cf\ i c>i ‘nfaawffis rw 'c5ita«<i^’ i 

wi c’vwQ ^law 51W wta^ac®?! SIC®? ®i?n«!’5i^ 
5f '5IIC5 CJ? awS? fa®^5?ar I <A sin*nc?i rtw 
sns?i *re I faefisft c^spi aftRJj (James Jeans) 
« sc® («▼ *i?T«rff®v j^JjTW mm ^*ff 9 a 


[ 36®*! I2»i wJi 

wwai siaicsfa ®n3 ®Ri ^i^caa la®?!^? 
^IVl I C©TCt5a S!««a^ ®BIH 'fS'S 

4 csic’¥ 5 sucsfispR!^ ( 1 ®iic5ii^^^ = 588 X10 “* 
SIlN ) « 5c5i »fl*li'n?t«I ®R!^l WTCfia WCH’V 

«iic5n^a=^ I 

cG(5?I®fa®i41?ii ®Ta^i c^icSa RisTva*! 
^cac¥R ^icfa ®iTni® 5fw ^ca 'Sia? 

cw?c$a Ris? kcac^R aif*i i (®i?n 

c®E'»' v«ii$ia ) wa, fst‘sp. ?nf“i^f5T 

tfiw 4ia»§i ®Ri’fi c«ncSa aF® ^wa*i i 


®rT*i^"2 


ac5a aw 

^ £«!:?)! ^aa 

( SII^OI ) 

55[< aff-spcRa 
Rsia (a^a) 

1 aiw 

1 (snia) 

®a 

fa-caiaw 

t 

§na:jja ; 
Rit'aii ! 

t 


3-5 c*)f6 

0-241 

1 3040 

•034x102^ 

- i 

Iff 

6’5 c«Fifi) 

0-615 

7680 

4-89xiO"* 

— 1 

»jf«i(af 

9'3 cspifg 

1*000 

8O0O 

6x10^* 

i 

SISfST 

14 cafiffi 

1-881 

4240 

0-6x102* 

2 


48 cffife 

11*864 

89840 

1907-4x102* 

14 

afs? 

88*5 caiTfS 

29-4> 

75280 

571-2x102* 

10 

tScaw^ 

i 78 cafifS ' 

8401 

31840 

87-6x102* 

6 

CR^gR 

279 cafiffi 

164-i 

31040 

103-2x102* 

2 

^di\ 

367 evrffi 

247 

4000 I 

1 

0-66x102* 

— 


^ 5 ^ jjw ®«i ooa^ m fRca^ wta^'stc®* Saafe i 
51 ^ vwifsa s?^ «nc^ anc^ «(R5 carwe 'staia 
9iC5f ®?aw9ia «ii^ra sisiaR? crI i a^'raca 
c®?nf®faapft ®itr t® ^ir«i (Peter Van de 
Kamp) (flat ^ HFi) afcacKR ca'sitsF^a'P? 

(Ophiucus) si«c®raars^‘«‘ai5^!i®a ®i 9 i’(Barnard’s 
Star) sns?¥ ®Rnffia uiaaics ^*fsnR a? «iicse sncRa 
ac®i¥f 68 aw®5i. wtasi'BCflja a? 

onfl®csw I ®iWa (tpsilon 

Aurigae) «flat f>i9JTii'61 (Sigma-61) ®rai jTS 
»r*ic^« 'TPfl end I 

on^lRaf fa«TR asiw vcacf c*? si?m»f ^gjis? 
tsq^jfa® *w I si 5 ?^ic"ia ^iCR sBiiai «nc5 c^aai 
Cd 4 iwwn® c«nSsn?i ^ • eweda Jicai oiwaifii 


suti^Piw 10 ![i®Ta caf|f& sw? gupie eiiw 
ca»t faff RfsTfa^i (Nebule), 'a’^f^r c'T’aca «i6 
ki 5 csicaa $arcaw sic®? t 41 ?!? ^ i??*?? 

fsifa® af^® sisjg 1 (A?? itri 

BllJijrW « '5IIff®?I 5C5 fillC’r I spaces?! iif?lf?IVl 0*f 
Si^si «nfBf CRC'a a? ®i*^i*if9?i ^afs? f*ft?r 
ctfai *ini I 'SCffS ac8i ^i^sr sif^fespi, S»n?a*i— 
4f5ifsapi aswia ats-ics?? sjfjnf5a*icaf >i?ip?f5 t?«ii 

^T9 R? I ?f^*if9a af®a®v kwea lacsra 'sifsv cawi 
jjnj I iittf?i sicBi ai^asw Rf^fs®? ®ifwa*i WSP® 

sif^ifsan I 

«rFs4^D 5??iafii*t ®wi. Rf^ik^F] a^f®?? cra^®*! ^ic't 
*(fsaii‘8 ancf lav ®if® 5j?wif®5yasr faaia 1 sna 
i?iJ? eire^apD ai (Intersteller matter) 1 ^ct w«Jl«W 







fBCW. 19fe J 

’fWjRSl sjsft'g® ^5 W« ift?T?a^» ®il?I 
csiwl ff5l«I8 55 3151 51 3151 Sf^ICSS I ®irs^'55n 

SI5l5rCT5 10 5T8FI5 C^f6 3T51, m jjl5lf55rT?[!:eTl5 
’isi^w l5C*15 ®n5fT5 e <5K;5 <3^1 ?!5J1§TC5?I i^is] 

cefJitaT5aiPi5 5i5i*(«i a^wo (Milky way 

galaxy) i ®»r5 ai fils wear ssivcsf c'r’*iC3 c^w^^ 

C«T«lIW 5I5I’18| g^'stfiev W«IC3 55SSI I '55515 

C«i:v W^ICST siw 55 C5^ 51^5 515^1 I 

5151^ g5inc95 25^ 51 -a^ aw m "BiK^iPFa^, 
315 Hi? ®«6'51 *ll5 51tI5 «nC»llV5<l <8115 C5F^g Bi‘TC5T5 


455 

'5115 sft5il5»iwa ®[i5nw5 «mi<i5 aiww 

5itsiWI5 51^C5 515^3 5CBt Jl'JJl IRW g^'Q 5k^‘3 

5il?if5vi (Entre-Galectic Nebule) i 
csnfsTawR 'siijJiicg ^n'^a sftefgafi^csiRi ac33C5'l 
5T:55f 51^15 catlis ®155fl5 Sl^WPS 5f5pi «11V g^ I 
<!5n5 la 5555 asiiic^a ?i55iC5 9il^3 <s^ si^ifg'S 5i 

fa'sa^^i'Q I 

«si5nOT5 ^lai’i^ a^i« ^iv?i 'sna's f®Rf$ g^'se^ 
'Sl^f51 ’5t5C5C«I snfsT £51C5 OT51 515 I 

35^ 3it5nng ^iwa »il555 w<35i c’Esn i 


iW5sn:*l5 s;<lt55f 


3TfsiVl-3 


g’4il£®5 515 

^5^15 

g5'« 

f5^?3 

§3f*[3 31515 51:55 

1. 5iIC‘!IPI5l5 

5l’5«1 £3W?£«f5 

1 70 i^I@I5 

30 20^15 Wicstupg^ 

150 £5'^lf6 

£55 

'Slia'CT 

^l£S1l5f54 



2. 51^ 511WPI5l?r 


2 50 ?t«i5 

25 5iei5 ^nesnsFa^ 

100 fi'vild 

£55 


«iii:Bn^5=^ 



3. 'sin£®;nf5®i 

§105 £3I?I11.*(5 

20 '5II£«I15f5^ 

2 Bi^ 'snceii^gi^ 

30 ^^15 £#TW 


'5ir^iC5 


^B6'*)l ai 5 ?:iTO ' 51 It 5 fl^' 5 '^ 5 % 15 I^’el 

am'sa £5!s MC5S ai5 la*i 51 to 'siccii^a^ ?C5 

®I15IW5 ^ <515?^ I l?1^5f 'B[155'15 'SH^IC*! 'SliSiTCflRl 
ia| g^’SlililT C 5515 C 55 5151 C 5 *! 5 l 51 ( 3 K :55 S-iSl 
5'5C5'5 51:3] I 3l| ijlai ia5 J55 5! '5!l5'l*t91^1 1 

«IF5Jl‘f a 5^I5J1«1, '5IIS11OT5 vfi^ 5151'55 a’^IC'SS 5155- I 

'5rr®5'«[T*3 —'5ir3^‘'^B 5;is;(^l!;«l5 5l5i=115 

51^C5 511‘T3 551511W5 £5 '51^*1, C55IW C^nl3f5®Rl51 
®ii5nc55 a^it«a 5C3i 5!C55?-«i £*pi 16 a5sic'S5 
i.’5CaC5Jl I '?ic«s|, 55151^55 '5!^£*15 ilisi^55 5P5I 

5 C5C? 51RSa'’^l'S 55I*P1*I 1 t5?»l “13r*ft5 ^*15 <s 5'g«( 

5“iC'y ®i3rg “tfs^nej) wg ’ifiwais 515K5! 

5iWJ asiiwa ®'55 5^55 f5®w'l5! 51^1 

«FC55 £5 £51:55 ^atMTa SIC31 £55C3 Jll^Tla'FItlCeil 
5-55W5 I «OT5 V3^CB1I 51^ flllW ®115 515sl 55 
■5a"513l5 B13i^ V1C5 5151^3 315^15 551^^ l5C*t5 I 

355 £a«ft 5 5?^C5lK5f 5i15l5 5l5lla5fJ (115^ 15*^5 £3*ft5 

5?f3S(lC5f 5*^8 5‘l5ll55'l 515 C5'Q5I 55 I 511515 
5't?lf55fl'5p:9I15 311511:55 515135 a5iIl'S5 5£5ll » 3^ 

'flOT5 '8135 515 afire's! sflsnls’ipi (Galectic Nebule) i 


<£ 5i;5fi. siiae ai5 g-3' g^iic'sa 3fi5S ll35Wit 
3^C5'ffW5 T®1^3 3lf5n*?l'|« I 5115 

^llljar 55515 l3fei:3 '5Fill5?3 'Sii5'Q '5)£55' a5ilC’e5 
'Ellsacar ^1^15 5!-ai l £5C5 £5 315W5 5C31 
g^n'a 5¥51<3 Cillce 5515S1£»I5 w •SIC5 £5fl65^ ^5 I 
ia55 uD’Jf >a^6l £e?l6C5f 551l 55 g^flW'I^ 5I g5)T9W 
(Cluster of galaxies) i '5 it 51W5 5T5135 a^ire £5 
c^icfia steal 5iiis 315 515 *5i5l5 £«i 6 I iii5 5WI ms. 

ai 5 80f6 a^tra i >fi6i (ii'vfii £5 t 3 a^n's £^i6 i 

£5 55 a^tra £«11^ S3f'?3 g^nwa 5?5I1 100 C5C5r 
500 >115 51:51 31i:55 5811 !(5 5151lf5 £«!§ I £555, 

£5fl6 (Leo cluster) l 500 >115 £53l 5t51^ 
a^tre l5£5 £5 £«id, 311:55 aw ^i?5 £ei61 §51^55- 
5r5in:i?ifi (Virgo cluster) 1 a’arrasiicra «iiff30 
>5n515 ?35 55C55 51S vitas' I 

1. f«?5i3 iTO"3—S51555—?r8i35 a^n®, 

®iiie'9:il53i {M- 31 ) aws, M -32 >115? M -33 anil’s 

3J^f3 I 2. 3I?553I555 35fllS—§51555—^55 

5!IC^lSll5l5 £55 >55? Bl^ 5nC9!?lT5l5 £55 i 3 . §35^3(5115 
aWT"®—§51555—£'»1BI5P‘ I5«5l4 SOT® I 







«fo< 3 , cfi^^6ra a^fa sjiidial fsisfa's 
sisaicsi fq#wf CTi^ (dry cell) ’vai njR i 
fR#8I Cma ^7 'SP C^«^t f^OT ^5 I f^lfiR 
«<ic»ra vi^^ai gw »fm, ?r 9 i ^ «J 5 ’!n?Rf 

Ml ««| 5 PI 5 CVW>iJ?gCV tpSTS CTWra 

vca c^iemr fe*fit?Rf ’F^n wi i 

ani «rc?! atsw?!, fs;^ gcst's 

®i onCTt ^ I isk cviCT *f®ra csraffi virwi® 

fg»iiR cw fa^sia tfaj® >fa ®mwia fgsnw 
qw^'B ga I a^iaa si.ai^iiwa ’vai ga 

sina?pfi« ®i^-BRBi|®, ODKsjilfiaia ORSi?®, « 

er«T JigpiiOT a§® f’fca, S-sicaa als 
<rca ’Hsr toi woai ga i c^itaa afs^^iaf^ asi 
(e.m.f.) ti^ia l* 5 v OT I'dvi 

a??^ Jiaaaicga smgpfl® ®il-a«n^© ®il«ceR 

an?i ^ « t^«p Bito^ fiai e?ifaa gca fe»a5- 

ci5i5c© »ifa*ia ga i <a^ laic^n aiiMa ^sia 
£5i®?$ 5|1 b^ 5 gca ®ka c»fai aia i aff anSiala C5i«T6 
^a^aiM ^?BS3 ai gca «ncv, aw^ aiidialcar anceriK^fra 
atai 5i§a I ua^ afiRiia s?^ afi^agifa 
al©^ ac»i^»ia ’laaaT i 'SC® anicar© wcv aiiicaicaa 
af©^a*!iig 5 w*aa *PC 3 i fe»^-aiitt© anafa© 5.® 
vH, ai asra c5Tc®a 'S^a gca afai ga, 

eifgij'Q aiigpit^ ©i|-«iiil® ^ I *FC8T 

c^aiaffi ga i 

maica '*’<F5icsf 5I6 aa^Rlcaf (charge) ’aara 

^ai anfiral ai^iraa ©laiaia w^ai gc^n 1 

c*tii—»rt*rt»ini, 24 


acarssf^a aairtf * 

V. IsifangJi ca^ffiaaaia BY 126 

-a. T. dHawm s ail 230v. AC. 

PEV i 6'3v. AC. 

«i. cafej^ 1. 10 2 watt 

2. 150w 1 watt 

*iigi©i 8iwca <«▼!$ law anra, aiifiial ai, m/m 
5 I 5 , m |©nfif 1 


lEOo «M 



frai^^ie aiK»i^f 5 f ®ii?ncei| as a?® 1 aw aiai 
aavia, ’r^'f'oica discharged aii^ialc^ <fl| aaifsce 

aaVa«i arai srea aa 1 aii^iata af^iSTaiiaf asr aaa 
r2v-iaa iREa, ©aal «aKcaF ancsiiR aasTsc© 

'(jRsviij'^a afai sjfaaieraar 1 

alc5 faf®B aacaa anfinfla sic^a «fwi sowala 
aaa w«ai gpfii :— 

a? acaiewta aaa 

1015 4— 6 a*®! 

1035 6— 9 a*®! 

1055 12—15 

aas asl$ S®fa vacs cagarfav 30 eiiaca 1 


aala la®ia alaawa 5 r®ia*w ai^a vai aici^ ©lai caa ^iwa cm 1984 
'^caa aifaai^ §wi 25*00 61 ^ 20.2.84 ©ifacM acai »ffaaa vi^sics «ai caa 1 
acsa 'aicMC’g aa aicaa afavi pr«ai (1984) asa gca ai 1 ^^afea 

agla faaia ♦ifaaa 
h-23, awi aitRpp 
▼Targrei-7006 



1.(▼) Mem 2. («() M.S.H. sfl csistcrMS f>§5wfg^ 3. («i) fsftfsR 4. W 1*5 
?»rdn 5. (^f) ti^^nfSv t^n^w haj 6. («{) ♦tnfarsiiK'&fBifaf 7. (<t) ^swi 8. (a) ATP ai 
^»C5nf*i^di5w>f6 9. (91) 9f6 10. (V) 28 aia i 


’83 ^rT'Q*-?! 5lt3T 


5ia wa^’f, faifer, ewa « 'srnjq, a«faR, 

®i*f5i5sira onq, csi)a;fft«ja cfas®, <si«i;ii, aite; hai^n, 
’wiai, ^91®!, fsic«$, C 6 ) 5 ?fl, a*(siT!?, Jisja, 

arfs’n cfafsna Jiaana. a»(sn!T wa^sna, 
0iwifafa»i, <5[C®*5, ai^, ®mJi, awi psi) 

caacefiif® •q waS) acs^fn^naiia, faW c»a^, s’a-i^'ffa, 
Siam's SI'S®!, 24-'5ia9ieij, fa«a, ‘a^Bi, s**!! sira® a*fsiH, eta 
ai|»f, ai^;, ffisf, c>n5iai«i a^[sife», 

5^^, ?sii, 4f5Tar!®i-56, ®ra.9C®iif® pgfl i 


Iffi aiw—^ra, araal, jjfj. f^a'a«as3 

»!sn5?ia, i?i€i5i, aiaq >n5,4i 'as???. C9i)®si, *ftw, 
5?fafviai-4, jpftafsna ctj? 24*9ia'»ia?, arapsia. siWai 
aia, a*fsnq, caac^nf®, a^sfl csifasfi^ja, 
^<3^i-6, 5.aia «f!®r, ¥fe>^T®l-74, 
fsw'sia 54, 24-91391^1, ®Ta^ ^fnaria), c^jraisi) 
aiaNifi, <5ifj{wa Jisja si*®sf, Ra4)®i 

5ais?), siiS!?5i, faaaT asfsnfr, jafsna aw, 
psft I 
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6T 
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Tfr 
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m 

1 

B 

B 

\(^r 

fr 


m 

i 


»fi»imrf»t—1. cffifawR 3. aw 4. 5. aaia 

8. ga 9. c-a^tSiaw 11. arjjc^M^t i 


4)6--1. tiFifaq 2. ceaia 3. ar® 4. 5 iac*i 
6 . 7. siwiw 8 . 5 a<P 10. v^iisr 1 


'83 5T3.’«mn 2l5ptf»f^ ^ 

»ia —31*151 *n»i, a)*na5i, «^p « ^a 6ffa®t, 24 *fa9i*n 1 


5TC^?f ’83 <r"t*rt? 


1 . OT«n arcas ‘H'wat’ ' 11 * 11 ' cacar 

[ 6000-100 - 50-1-2 1=5852 tail 
*.* ‘ 9 i*B’ uBa? • 9 i«p«FH’ 2c$i^ 6 ia 'a?c»asa awi, 

10 « ▼*! 5C® awi I Hfiv at? 'k' ^ 31 ^ 5852 ; 


/v 1 ^ * 5852xk 

(k-1) aiai fa3T5n ^ aiai; wa? 

5852 

<<ia^1iai^j^ ;^y uia^ 5852; *2’, ‘4’><W7'am 





























458 


«tmpi 


f 36'8J| 12'^ ^ 


‘k’ (g«!V) ‘3’, ‘5’ '8' i ‘3’ ?(| ‘8’ 

Jjcer ’Tt 5;w Jii ^*n 1463, ‘5’ (sq? 

7315 I 

2. sjCT ’RJi a<nw stcsri H,!S laq? Cif§ 
qj f5!Ti <5i3Jjq ®ii?r3 ai ff5f (H,+C,) 4f6 
'flq? f?®! 2Cit$ I 

ai (Hi + Cl) 4 5 

^r= - 2 c,- = r 

• . Hi e Cl ' t 3 o 2 

sicq qsTa wiv^i fesr 3Pfg T?8I 2PfS 
€ «n?i?r csn$ 5i?’»'Ti (3P+2P )=5P 

*fC55 qicg s(cq qf5i ( ®iiC3i q| « cq^j cvqra 
•n:? ) wiif! 8?c®fi Cgffi i ar 


e 3 * 1 5C® 5 CBI cnc^ra ^ c»rqi *n« 

cqiipl « q|? 1 I 2 55!r I 

s(p» wti?! (Ha) 5CBn 'K’?fi iiq? 
(Ca) 5cen ‘2K' 'siefi^ csnd (Ha+Ga) ?c®n 
(K + 2K)=3KtS 

iiqq (Ha +C2 )~(Hi+Ci)=3K—5P=15 

.-. 5P + 15-3K (K«aq?P 
’(‘fqwii) 

ifll 3=i5fl^aq cqcq ‘P’ *K’ >as (3, 10), (6,15), 

(9, 20). m *fia i 

(3,10) fJiniH cqqi qiM 3ra aqw Ifesf 
‘9’5i cqi^i <3 *6'$1 q| taq? aw '10’§1 cqrifi « 
*20’ Si ai I 1 

5i?i SIR awii csnS 1515 ?f'CQ? 

q'w qin I 


Rrsncw afw t sfla *i^i?, af-s-^qs? alswfa® i awa cwim^k ®i?fvss i ‘fla'cq 

iwi a^f, i^sTi-7 finFi I qfq® « siqi®, »ji}, «srfisr^?i 

c’fH astiv ^airc^fisqm «r( af®, Sas a®iq la^" ^iwa aia*al^’» Sasii 

ayt® <3 '5t<R« aiqqi^ fqcqGH i ^ ,'*13^16 wigi^ld caac’??! l5gi«n?!i ^-aJu^iw aWlsr® i 

's?(C5TT5?iT?i ®Rra ®w '«! f«F| f'Pg csica aci? -G^sriiBwa 

qiqsflei®!?! fq®R aifcc®! >a laqf a«:*n55q * ’iwwi 'si^^ia qcS i ufqi — 

caqv qf'To (glsi^s ^fsf® —'»jevfS af®ic®?i “arfqf®v s?®! aas; 3?^i 7 \^ i qfq®lapr?)i 

tf®5iq, <3iro?ii5Jn?i aiif'sc®, Sa^iaqra 5i°5f®c®, awR tra <a3jrf$ 

qs? feaq^^R lsi*f!3cq?t afgiaf^c® ^^13 i §1® as’as f^K'i'<j) i 

alqpss aa, > 0 ;^ ‘iiecaiTe® ^5ir?R ?r, 3®n 'srac® ac^?i SnT® <3 a^a gii;^] 

wc® arca 9itqc®a i als® ®i^sn?ia!5i e*qi?, l^srq a^, oc^i« ^sijww ^jcsta alNc's^i 
a'q® laaiwa 'sri, ala® f^iisR snalq^i aka >8 5 ?®- csnsca <3 §qf® atq®®:’!p cqF,a®r ai 

l:^a qsn® aka 5n?ia-<f—iuia csiacara WR a<TR ®ia?35i^, a^f® aia^enraa aj®!$ 

siqsi»f|8i®R alasmv 1 sjw ?a 1 ®i>iR«iR®Rq®s caa fa^g ^rr 'fa 'sut? 1 

^s^lSc® ®irc^ qqW ®taiR 1 aqsj BiafS ^wnca ^ aRRi glSNgif® ^»FfS afqc®a wc^ 

al«n:®a afqc®?i 53 ^, aifaf®?? fe^ia Sc^r, qlqf®^ a^iCRtssna ^®il?f® 1 

^ « aanraa «rR[iaif5«F®R ^fsaa-aaia 

afaqtf q^aiTf 

a® Ss? f®CTia (1983) a!?ta fasiiJi afaawa af®ia fqqiiag f5!?i ‘fasR 51^14 aa«quriaa siRq t" 

SOTJica afsRf ®aw onwifw® qa*i aifav “faalaa q®is 5i®ia?®'i vwq asf)g fasiii al?RC'f?i a®iaf® 

^l®-a^®i OTR vwa ilcatafa^caia wr i ; ®* ^c^*2?aa‘ia aR^^iaia 1 

s*f a^5ar«R—q?«qa '83 awi ‘«ir <3 faww’a 425 ®ife®if$ini 'arei’a ^c®t ‘awi’ 



faroj?! 

C^ 198 » 


t<wfr 


T*i 

am 

aifeTsm «miii!iui 

cjn^amar ^c^jimana 

225 

f»nl 


il^‘i«Ri 

333 

•HIPfr-CTC*1#W 

®j$H «nw«si*«f * 5nnt?*ik« 

asws^ 

433 


ciynj «nOTi 

«n^5j <wvia 

232 


«i^ i9«n 

tmre cBifav 

325 

awpfr-c’tc*iNt 

f^«ic^ CTwer c»{c?ite8r5i 

aals? awiiawiia 

346 



f»iaiT«f caia 

375 

<8111199 

?5i5ifsi^ Y»i*n « ’iwi'ii 

a^casfsiia 55 a# 

295 


ani5? «n«rj^«i 2t»CT 

s[n^i 

238 


Biic^ra ’fsn 

5^C<h[f9’P1«I *?asi^*fTB 

313 


3ril5TIB?t 

siEia’fif^ aiaretial 

398 

siCBia 

^qjjUg—l f?i 


384 

<aic?R?r 

^w’lrsltaa 

k-aaffl!? SIN 

, 344 

sTCBaa 

Ikw5 ciras'ifi 

:5»iR3 

421 

:iC«9a 


filf«l|C5l«l ?Slfi 

344 

'5i'm»$-c5K*tJ9a 

ifl2iT5 '5iwra«»i*wiv 

5;?i5i’»ife aia 

306 


irfsta^ 55S1W 

5i3i-i *ri“i 

370 

<51C#l9a 

’?^:69 f^fgc^a 

C-JIC®^ 5iWlI5T 

229 


9fei9fi5i i^isiv 

vifsiTiJi Jisn^tfia 

308 

«mp^-CTC*^a 


?«ia^s) ^1 

446 

?®CT9« 

sicinsfilNja fa^tiai 


408 

s«:<s9a 

Uvs maa*!! araw 

aasi5ii5! srasial 

262 


c’fifj ‘f^’ vai :5f9awj^<f 

»i1^«P5 mn 

253. 

«NP^-£5it’^a 


#{••61^ snif® 

411 

s^CBaa 

^n^»iia 3jWc« as^ic^w 'gfavi 

c*i’«ri 

436 

fepwa 

^iQa!-fi«ai aimiw 

3ja1af SI15 ws^ 

329 


»l*W Hfl ’VMl 


387 

'siciwa 


fa^iianfai >ii5i 

247 


59i a>CT 

Ta^® si^si'na 

356 

«;c#pia 



426 

sKBaa 

'^55 ww *m ai^pmiw «!??«▼ 

»f5CSl«I ®S5i^- 

239 


sjTb^ airawff 

c^s!?w swi^ana 

389 

sfCBia 


atf\af^na 

413 

sicsaa 

^idni 


416 

s^CBva 

^ •nirai ^^3|^t 

aifa® wa'^! 

297 

flWT>fr-W5*^S 



i j 





i^lSl 

«s*h 'S 

>r5Wfla»ii'r ^5 

390 

i^c®^a 



417 

iTC®'!|S 

'toiam ^i«TS ! 

ff 

250 


^'TS(ii;^?i ^«ii 

'SIWI’T^SIW 

421 

'Hc®ia 


sjifqvcnei 

383 

'atiaa 

gr) «S7R?!^ « 8f5(ffVl5S 

Waiva CTS1 

319 


2-4i?r «®i 

»n«itL‘0 

418 


5«l « 5^*!IW<1 

•ggsj smsT 'Q *i'S5i 

366 

ojttiaa 

C‘T*JITfe«a ^«(i 

>Rla Ta'ai’i 

414 

«c«sa 


a«iC3ia wa®! 

428 

f®wa 

flfeSTTO?! m 6^% 

»faW»I5S '5§f5rt 

407 


Ifficawi ’^ISI StIM *ffsCWCT 4(6K^« 

5£§inwira 

331 

®l^iiP^-CTC‘^na 

6f^cvi aic5 

oiaaiTof® 

276 

e)I^!pd-C5E-*^lj 

c^^■*1SCTa '^f?<!wa ana'Q 'sac’i ♦lUC®! 


273 


cJi^p?-!ir%'i?>ii 

5«raifl*j Baa®"! 

■ 447 


e*iKa»T 

HWia*! 

-378 

'Bictiaa 

cfn:afi iwc«i'«w 

5j®Ta8!^ arei 

430 


faff's sififfi 

^R8IR •Il'Sl 

244 


♦t^aaf'S® ’Jiaf*! 

g^sira 

310 


♦(tiWf >i?aiT 

260 426 stc®wa, 458 


atwjT*n«tn« 

349 


»r 

♦IVISR »f|5T 

388 

«K#Ra 

*n«{ra ^cer^pgifi^iT auwSa 

tC^aWlTfl 

345 



^rt*5?a<FT'n 

246 

qmk 

5> 

4i 

382 'sidRa, 458 


*if?P59r onwisra <3 t*Rn^5T 

415 

sfcsaa 

ws « Sea 

fagi^fsna csi’»ri 259 'seIisri. 

349 <5i«!j>&«£>iC‘^aa 

•aawtL?.^ '^(5iMl*n 


373 

«K#(aa 

siiM« ? 

aajicsiii?^ «it 

451 

fswia 

a'JiBi 'assiif^s 'g^*i¥i 

arsj^r pffa®! 

438 



«l$fR CTR 

401 

;!C®W 

ai-5if» 

“fwa fa'«pi 

334 

'5iitP^-£>C‘^wa 

tawH f"i^ 'Q 'n«a«imJ5f®f»Fcsw aia^ia 

®TB^C5lI^ TIJJ 

266 


fa®R e jwtav £5^1 

^•wa 

351 

eicina 

fa;ii siiftes 5W 

awEwfa*^ si^® 

364 

®it#wa 

fassicjw 


410 

f?c®fa 

taai'i, faai^ft « fa'^fWsaft 


427 

f5t»«a 


- ®iraf® aw 

304 


SIC®iFf--®!lf«T? Bll^d 

69a®1 

385 

■sEtPia 

«3f^a BfSi JK«i{>ei « 

faiRW <n«i 

288 

i8?9n>$-OTC'»th5 

jrf^ caviw kcB ^i^ianfji§i9 


W 

s)C®aa 





[ tt ] 



OT¥¥ 


sJUl 


f®?w®5iw awiinwns 

254 


OlfilliT 51^ 

^a»?T«r CTis 

456 


'«]8C3 a«|Jl ^9rvSf!!¥ 5I'o 

'3|(f*IJ| ffl»l 

322 


sisiwa ^nsi? cRTfsjJ^-2 


3.s7 


sJ5l¥I*I5Bit 

jRi¥i?r 

381 

cic^Ra 

C®c^ fess fW 

csn?iierm 

255 

386«it#ras 

SIW5 fCWT * 'O’UI ^I®5fra SID 5lflt 

®5« Tl*! 

242 

^5il| 

??l¥iwa 

jjtsHfsng 

452 

f®CJwa 


»TS|5|51IffT ^wifawiw 

449 

fsiJjsa 

5ii¥?Jii9 «m 

C»|fl 

251 

geir!? 

S1I«I|| j¥fl «fC5 ? 

’Stl^ 5® 

443 


pi 

•i»i»fa f<!'S}>i 

361 

air^iai 

?i:fi« fnsc^i 

csiHfi 

339 


SfSI 5l?5¥*l 

wawnfs «fi«i 

291 

'5i^!f§-£yii:^'5a 

CJ|}feT¥¥«fl >6 

vaqi^i’na 

393 


wUifs—si^ <8 ^gi^t si^c’in^i 

sftvfjjE^siig 4-| 

434 


sinfe¥ 

■ssai?! 2|?iei 

420 


siii^aiiswi ( ^w-iii-in»f¥ ) 

si^g¥i% aificgtial 

369 


m 2RI8! f?ra c^rai 

’5'il‘g ’©^151^ 

248 


3?JiJ SwifeJI 55T ?¥'5TCa ▼IW ®nPI ? 

^ii?i gasa©! 

321 

<5|91i»^-i3irn gil 

6 'SlT'lf S¥ 

"it 

340 


sifttjq cSf5ifs>iJi a^icsp 

«wi« 

285 


iii>!ia??i¥ c»i*ii'n® ^*f¥ 

C¥DaJif»! 

270 


«ifi fji<w £'»«T»a'5i 

5I9ilI^lf« Wl*! 

298 



SI515»fl5r 

257 

Ef5IT? 

• P 

ni«!i 

425 


*ii’*?i?3a «at5F3 nwin] cain 

ta. c«r 

440 

k*C5,?g 

W'mi 

^ «,®¥ra 

405 


Jia!¥ C«|151K*ll?1 


223 

gait 

"50 WCV *lf® 

>nj 

230 

giiit 

>150 « 'SIJJSIH SISIWC*1« »lfa»5|| 

*I5't:il«« ?sio 

396 


>ii5iilfl?¥ Ysi«ir 3i^ais ©uwa 'srai 

f ¥I 

354 

vn^m 

tWl!i 

'Etrsrt 

422 


^iffwicq ¥H^$a 

>5®3i5 

404 

R);^a 





f^»WT, IMt 


09f«IV 

Taaa 

•jii 

*n»i 

ir«l»i c«R 

*ii*p!93Fiia en«( 

251 

gpiil 



401 

ac®a« 


tsiC^TBfPi CVmifqVTJ! amsi ^l^TS!C5 

276 


«lT«r3i^5?F<l®t 

^'Qi ffww «n<35r| 

297 


0CTrv?siBi Tsonil 

®i*iK^a 

421 

m-'V 

«i^«Rrisi^ «M 

®nna aiaw : 

250 



cBmi ®i?iRr I ’nsT'jia 

417 



c»i»ig»! 'snT^wa ®iT?!« m^i 5t« *iiacw! 

273 

'SJ'aiJd-CTCaSr^ 

«iiw *r?wi 

anrf^v aw 

420 

acBW 

crfer® C5ti^ '■ 

5f6^ c’l’na Taw ci^csnT:i#» 

419 


wia fi»[ 

apw * ^♦(R ar^c-na aio-eidt 

242 

^511^ 

«»f5VTnnfl *!WII 

«r*r-»[m 

425 



Biyai «!1OT? 

232 

garil 


e*i«an 

405 


wint® 

?Taia ▼tTaai’a 

304 


an^f'i *n*f 

®iaw a^a fTua 

322 

wiiPd'C>'C‘^^ 


^sRiid 1-fa 

384 


▼sm sn®1 

ai5»ii Stiaidw gsT faf®n:a aFito? anca 

321 

a|ilP^<acaj53 


aiaer ^8a*iiaw aisaif^a 'gkvi 

4i8 


’Vrfffl'rW ’WWTRl 

=VmarR5l JHSW ^' 51 ’iaT 

308 



fasna, faeiRT <3 Ta^^Wesft 

427 


’f Ri^ W8! ^iiwji'nwnR 

^ aw ®iT®aH 

449 

foc^’iS 


'siaifaaiR ®i»taTa «?«ic»9 "swi 

354 

sue#' 

WOaW CT»R^I 

aiJnaTfiv T*ic**t ca*JT!ra 

27.0 


^•PRI 
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fsa ] I »wa a?fe*i 6 >> «si 5 -cai 8 r« ) «ft?R 55 iDW ’nsiifefv®i?i d^® i 

asiKI ^ ^8Ti! CH^ ® ®Bt I TlVICira aRH'k 
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®t5| 9 R®1:! 

ait^ 1984 


sita r?[«re25r sTt*<f}it*ft*rrl^ 


^9, 5<55 tlc^ra 

Jic<(i^ ®i?[ ?ffsi «Kft mii I 

^irffTSl^Sl ^1?? Onf^?J)OT5! SlCIfl 515jI9|. 

L5?)JH ’j't leiM ^1® “Jis (1984);iiOTiJ 

eaw <3 “sifs9f?r5TR sisit®” sjjc^ ^sii 

c'<s5ifj?¥ ®fln a’Pit'n® t ^?iCTii 

vfll cilJiw?! 

ai faa'SJi '<!c$ce i ^ica si^^c'js 

(Kinship) « )ac«i^ sii'^'^s^ia ^ca 

c>?? 'siifirsi 'sintspnwa sjcai'S aarfi i ^inysiaiwa 
as ai a5]t« onc^ i 

aifvsna jjo «iw5 justife^vaia anias^*! aat*i aig i 
sTOif^v ’juv ^ca *im i 
ela csicv afcanal eftca ^arsca ^bj® c»,| (cail 

(Instinct) *n« vtacn t ^f^icVia f^rsi 
sea caaa ^siwafia (daughter cell) sc?,c5— 
^■'11 sea aca wi laca <s!i^1a®i sy-s fafs® 
"SI®!?! isa laae ^5 a|c^ia\ 

^arafa® 5a i inaffes atailer® cats aivia 
iia^v cvTtaa « ¥4iiai ®i c®i tai^par^ 
fafaf® c^iaaspsa aia*a?av »r5cai?ii®i 
aia'la-at^icaa faf®H ana^ia 'sistaial faf®s c’aicaa 
lacaa aataa vtwa aeawatasi'S wai m i 
ca^ Bj^aijft facaa faeaa >8K«?a ca^ia 
lacaa ^cw aita'B caa ^at afiB^ra ca^ ^k'? ®iai 
sea ^ (specialisation) i caa*i agc=?icaa 
"j^taia aiiJcaa oitwa ca'ia an'^ia^ia atiw 


f'-’wa c®Ta wa, ana f®®caa wc-ia f®i c’riae^ awi 
•^ta^^ic^p aq ftfc® 5 a ^la^ cf\^ sica ®iai arera sea 
«cvp I ®Ka af®iv cafitaa liicea aisia eii^i 
acaisjj <3!^a1 fawa a^iwa ai?aa« f^c® sa uiat 
>iha?5T® aHatsia ®i?^ica aa ®it?ia simiai lacaa 
’I'Kwa ®Ta ii^ca f^iafa® ®Ti:a ®i aica« sjbt i 
itl ®?cal a|c®ia1 »ialca ial®^ i 

dia c®i 5isn®'C5«5ii <3 5isn®-sna^ia cnfi^a i 
cTlaCTa safa^icaa aiahiai sa coit^k aatcas ac®ia!f6 
c’nRa acas ®i 5)5^® Is^ica aw- 

“fiiig aiaia cafiaaai’s awii (Gene) ai f®c^a siwi 
ccfwifi’f c®i® f5aica ®i i »isitaa 

®ii®ai?sa aiaia iaf®n ♦tfacaw iaf®R awi?®a ®'^a 
5ca sw I ®ic® «snn® aflawa favw atfi iiat wa 
mA a®if®a ®«a stare i >a§ fa!®!? awf® ^Wa 
iy,5i oaa^ »tarea >iiafaaf taa^iw aisaj siiaar <5^? 
(Organ)-f6a aiT® s^aai <3 i anaa islawts 
scare ag aca, e^a?! 5jWa 
c^iid ca«iT6 a^a are i a^ireia fav wca^ 5isfa ®las« 
aaicsa ^ssa ®iw^ taa?? sjfs^fws^ c®afa a^am 
fa»ir cata^e «^a-B'stc®a caala ®ia aarfsa recs^ 
<a aisa inaar ’jav etrea cai?) "afsa cal i r^gii; 
®1aa aaitsa ai®ifav aiaia «ii®ajl5a ^fcbj ^®afsre3 
sta siiaa a®#® aa^ ®!C'ra faterea asiisr 
aia'SJ •& sRilaa a<aa« aflacaa ^sai a^re ®aa ®Ta 
aiaaf swf^a aisrjfa a®aifa ar«re ana 
v®ai?a ®ia ’!5«»® eweatfiar c^nesa aiairet 



86 


m 


^cSw af‘j«»R«nn i «i^c®s 

ai«flwfl j?® c^R'S ’^Riw wcv *1?^ 

siR^ a«if® f^'a‘9 'ita *ira «« ^ips *jf«i«ft5 »isi5i 
w>i 5W «iK^ ?i®n «IHI I 

5 : 9 PEi aw-ef«i® c«icv aic*i?i 5 ?W ta?i? 

iBrfs^ifia «}Rim ^*aiw i ^sr 

snq^ ae?if^ a'sif!5’i'rc«ta i«:v?iira c»i^ 

5ii^is3® a^ia ai aejif«; 'sie ami aica ri i 
: 3 :aaR 5ifgw?i fawa «Fa»ra ca aJia^ftmai ai 
fasHi^fm e Tacacara mai mwai afm towa mfsa <5i4a 
aRa a^iT'sa aiafsiaf aifs's as^ia aiai ^a^ ®ia 'sYaa.a 
a^aawa eftaR-aii^fCJia aiaiR’Ria 

aTswfl ai5ifa afi^^gt ^a «i f?i^a ^ac? 

aflarca 3ii?fa si^aai erla^i ai'^fia ®icifa 

« ai^aiafra fsaia ^mca, 'sia^ ®»fa i ^"tac^ia yiRfa«r 
tamipa ^^, ’(ia*afa^ >i?i:aif9i®], >if5f si « aifaa 


[ 37wi a^, 3a mwu 

caia5 aif^ « cwMaiRa mfea mvn aiaia rnitma 
^mai I 5iaa jpii^ aia^aia « artr mfa^nRia ct 5 
ffca 'Braes m ^as sifecw mfaarnftwa i 
.afssfai^a siai^ tvifd cmif^ aaa ata snaa mfea « 
Taa?»rai asria aiacs Jiaaf ?aica mia-atam si^caiTusi 
sifa^si liia^ aitaacaicaa aiai^i «na ^s 
5ifsc«3 sni?a>i5ii5? a??CTa fa^famra ansfsass 5ca mcs?ca 
fTOaa sicai srs Jifa^si« <^i"aafa» 

jsacaif^isia 'sirgfaassr cairn m faia, ’ic^’ffa caaia 
^rwa aitaacaia « ^^aR^piRwa as cacm fagis 
m »ajf« «5i8f«6 eflaCT,5Wic^ e gn^a ji^bib area («a^ 
af^siM c^ii^ *rg"acaa 'siiBtsv siacaihsi, ^laa ^t^fsi « 
arfaacara afsAsna f*Fca sn^iia c>i^ -^iwa 
'511^ facs 5 ca mm^] « cam^sTwa i jii m 
siraa csrifsa staais a?*saaiaa aca cacs 

^ca 1 


TO 

mfaiiefii, Jii^diisia ^siiW BTifie mia 'aa'^6 ^ir ai^cs ania-—<31 ^r i 
'^icafaaiTa faS^sfhs fa'sfaaiimiaa la aca^i «israfi ifa wii*^- 

?a3iT$'-ii 9icaa‘iia arai sstri £?icb aigaai^s 'Sce;h ?iir ?iisia -^ts ^ca i '^I'-R 
micaa aaa 'ja sii^isif? arf'^ca cipcm m ^iwa aRi-e ^aa aiai cai5 ![ia aia i 
^^aa'la ai^a’scma std sia lal fa^ai^ aifacsfiiiB nnji «fc^R »n«ai aia i asiass 
^aT6 ^«ai aia aita'scma laiararca ^nfasiisi caansi mnsi 'oiTsaaiJi aNc^ 
cl'.v ^i^ia ■?ifa'ftcs i«a? ^alsrca ’jNa't aF?safa asia cacaf m\ »na i 

?tiR snaia ^iisai aia ’jfaala af«i^ife i ai|[a'8cma jjlrea sea, csiiSa aiK^t cac^ 
at5’?5 anrcaa aw aiaa^a sitawa mmiff aiaiafav tafffaia cacm laa mm i 
sma^amia mam mar eimia^fas aisiacm 90 msiw sim aral 

mai 5 a i aiia (nmm ®iia ai aimmia e afekma si^maiili-iaa aw fa^s 
'BTta macma ^fts aiaa mia i 

^ »fa 1 mTa fiRi 'SHiafamia aaceia mafaa mcaa ens aia5ia mai 5a« awa anmia 
misTS^ miaia 'swr caiwa fmmia 1 in^ caicaa aiai fafsR mis fafsR »f!a*in 
asifas 5 a I cma <ii 5 ia 5a ta tacae mcaaaia acaima mx 1 

I siasla ffa aqai r »itaaf ] 






«fg!irt?ii^5^’ ®nBrCv?i T«rw 
afcsTitePs t<i^jr I 

cia*!!®?! tfm, ytflsi ^itwa tej^ (gene) g?«pc« 
^[csi W'651 *iit6Si 6i!si 

'a^t^c^ra ?PDsf «iW'T Teffji>i fs^'sea 5:c« 

1 a^a aca faafi® ?ca 'sjw’f ■si'^’iisi), 

sii^i>f!5!i <aiofra fac*ia veaw, 5i«ra 

^leria aca sn^a fsice^ C5^i ^caw ^ aac*ra c‘»iiai 
ai*i), *i>« I'sntw S^fa ’Pai« t siiijiC^ 5i«i\iia t:?45iwa 
>icsr sif^ca "suc? <jscai®«Tw ai«rt ®)ia Sfswa 
faa'^R I 

"I® «i« «ii>i Bfi^B ©f^wa ▼ca’^fS *fia a^it® 
®ii«5^ a’Fsi «ica a^OT f-nca aiR, ^«i]f!?c« 

■n?a*i® i^cata i 'sii^^jfiia' a^tsk^fna ??cbi, ^ii^i 
jj^ata at^ca ^ia^)6 (strain) Ssfa 

?£aw I awu^«t aia Jiiai ’jfsia) csica mmm. 
'sifa ’itsf 5CS5 ii?»jaia ^ai6^ 
(germ-plasm) i 'snaia fassisOai is'aa 
«ri4-w«fwa ‘ai^® 5rea »’ 
f»Kac9t—<«^td »ifflJit'anpt w«n aia aisJ^^t !at?cei 
(300-400) faf®R avwa aisi taBf, aia aifavit'a? ai«^ 
?a faq.'S, !tac®i ai'acBt afca^ffS aiw ffi'ea? 

fliiw \ •«¥«!? f^ia'wa aif«¥ asiw^t—“®iis»ia siw 
«nw. 11 anst aiPta^ 123 a^awa f5®t»” The 
Ecologist ^ifnantr fac»ii<>ia »’» 

niacitsi arF5^ ®anaai\ t ’W laf®H aic*ta fapn’? fawa 
U*i iiaj I w^ilai £*R lafaiilaiawa 

a?f,—gene jT^ra w«ai mvs. casi i 

6-8 stiCT •nc¥ <«a¥a itr «1« Jtsii’flc’ra 
acaiarcR J®fa ^Iibi i ^iRiwIai ffCR 'aRFaia ara 
«iRna "TOW, arc® ’aiR Ri» '*5 
WR ^pna iflc^aica ¥i®a ri i?ca »in?R, ®n RR' **? 


an ca>*A sTcia carffiRR*^, ll^a'a i ciiaia ctia 

ifiarSi fa®! siitawa acaieicR i ^icaa SRaai w® 
BicBfa «i® c-acsT I ®iiaia aiai siic^-Ricd RfilaaF afaaa 
£a*ft ^ac®R ^!wa %ri aga i® caiSi srbri 

awias iiSR i c«»ir c^ir aiR ft?Br ia i® 'R'Bcer grcaa 
^acauft, csfiRfli ai «»fl cfcsj-csw btri.c^irSi 
ai c-'inFia «i’i?»«fi c#hin:»i af® 5ia1 afaaia «•! 
’Fcav a^R aiR eii?fK:®R,-®i| biriiI^ ai 

cniafia cRifiiiffi c'^ica caw Rnaaia r® 

asRST '^ai ?F5nc® ai?c®R i aia R^a^ ^laia'ifa ®a«ii 
fast I «}aR5R"n'f en?a«i afai at^ic anaa ■aiii! acRa 
fea^a®i 'Siai pesR i 'liaj (uja^ ®iic®a ca'w c^ir 
5ial3i) acejR, apcfia tacR cawia S-aaa afPtaf v*r Ta»i 
(®ilaas assfcaa «?ri ia^® «f^*iia cvir C¥tr wal 
ae^wR, ca»A Ria 'Q c^m aiaia aiaairaa 
^pcbi, Bfic^a 1 ® if Ria ^na 'Sia cata tRcag i 

®siR RRa 5 ac®i aiiRca aaR sia an'aia^i ajen^siRv 
ajaRi 5ca ^i?ica ) i Ria aia?icaa Rcsr Rtsf cwiaj 
caR onahi® 5ca «iir« ®jra aw^f® vaw i ancwia 
aiRmaufei m aim Raa, aa Raa araita anwilBi® 
5®; ^aR’aia aiRwa cacS, ana “is i ^c®i cR«Rii? 
c*nai3i cRaicR «iia<3 r^w aiRj ^iw i ait^tar, fatsscua 
crI aifasa? siala Rc®, ®aRvia kcR aacBta ca“il «pf® 
ara® facaa vc^Si t»naia i‘5Fa>15 \ aiRsiai a® 
5 C 8 t ♦waw Rsta iii^ c“nvia Srsa fai Rawca ca-il i 
sralai Riacvwa i;cfi 5h?ca f»rt®R cbr® i »«▼ aawa 
5 i®ita »iw1 «CR ®i ca® (Rat cr^ rct if i*catt*naTwa 
aatR va® i ®SRpi, cawcacaai caar.^car <«araasi 
aicaa ’^nii snaicRi af? ca'c®a aar lata cScr fRca ca® i 
<<i®Ka acR^a caivi aai ^ i oicrw cat® RRiiRTOTa 
<pTCRi caiai aRR csca idcr cRif»f c®c$ ava 
^«a®T® c®ce!a Ri^itai aic®a casfi «niR mtaa c»n?i® i 


* ^aaia 203 . f*. ft. cft®» ^faafi'si-Tocoas 



137*3511 ?i^, 3? Jiwil 




^CWfl ( CSSfiKS fef«f«r55 ) f«l<»{I ^(?»ICB 

tic? ca®, aica c»(t^i aaw “m ’suwa' c»fiari 

*nf«TCfl ca® I 

«nJ3C^c® iflara at® 8t5 tacna aac*ia itit siifliwi 

S^® I «PH Cim flI 8 t5F«Pt»i“’ ertai^a 

^fsK^r VC? I if flires? ai®T<3 sntfe ■ptc?, 
nc5, ^tsi? ?if?i:a cfs i «n?r? ?? 

iflOT if iiic^a «?ei «® «'>(ici^ si5f®!i^ v?r? vc®t 

^ST'S 5J1C?? ’FF® ?f?® F 

»n(c®—1889 Voelkcr ®i?ci? 

V?I? k’*rc*li WCV « 31 C 3 FrF I 51 ? 

?e? *FC? ®F?C®? ilHl^FCT ffta**!® (TTW-tlW ®'4t5 
f??T6 f?cai§ *nt«F9T ?sraa( i *ti? tavtg 
5»I,—®1?C®?- « ^5T?F1^?i^-v31C? 

tic^ f’^ta^ca «iic? i 5i*it c?*n 

»p»iei 5F5nC® »iI?C5 W«il!?5 ®l? a?® ’FI?*! 5.51 
£?, ®I?I «lt® »rts5. C*nta®, ■^t«i<!t? I®*? ca'iw 5 i.t®l 
>fls fsaat'B® sji^a i ®i«iis, 5i*?lw? f ta- 

f???v ®w-5t^? fia, ®K;«f? 5s«i|®?iv <a? 

vim *ff?1 I !ll^?lt51 ^S\v^ 

tacHC? W'litJi^ ^ic?? t?5r?-|,t^ « «^t®? ^f? 6 ? 

■nKs?! ?}i? I Voelker 111 ??'!ST?« «nc‘n (1878’^>&ii^) 
Hume ?st?t?®iw ®i?®1? spitw? ^!€t? ®tr si-a^i 

VC? 5SI^f ® 5C?t?C51si I 

®1?C®? »I®-*I® ?1 5T®I? 51®I? c*!*}® *)1CJ1? 51^ 

ai®si 5c« awci« <5iT®vieT ®ii? vrf®?r»«si, ■^’taJiFST, 
C^lit?*?:®!-!!, 5.515'?, 55Snqc5IlSl, g?«at 6 ?l, 555?5 iI?1 
^®nt? illSIQ t?C*l? C«1I!11 ?I? i« I *255110 5f?? BTJfJ 

5i*n5, £5i’i5n, cMtagt^, c^naieic^m. csi^aTt?, *fi?i'?5i>i 
a?t® «n!i at«6ii?c9r atafs® \ 

et?»i™ f»wt 5 i»iK 5 Ri ®i®fn?c*ii a«“i ^f?!? 
'snc^i, cHcaaiw si^ vac®! ot«h *nc? snsiai^t?! sn*!!, 
vK’fi't, ▼«f"irsT, a^t, • 2 «rt, 55Tt»T?t^'9 

mm afcsia aw eiifwaciw i mt c?*at c«en 
a? wan «fiaanr®w ^perai c«ra, v«f^BT caca* *15 -siar 
5a, aafta 5 wa a^ cac*? ®ia amvaa, 'gal (^i«®TteT * 
ni^can^ ) 1 •ga't aicaa taca m •g'ai aiaia «?;« 
iiatr, 5 fti^ ^®nta? S^ai® «^' m. fafgi c&aic® aic? ; 
fa'tita (fa*ac? ) ®!ia aia ( aai) cacv caiaii area 

fa*ac?a ST® cfiS *511? tsc® ‘«ai ( ^aai—Wac?? 
911 aa) awci ( ^ aacaa 5wc^ <5i[a?i tsfagigi 
ffaiia ^to)i 5?ita5fak €1 5 Wt? 5ic«ia 

m a< ua cai6 arina cawia (a^ittLca <« wwa catw 


vac® £ihvica ^c?i attwa ‘*^ica6 ataw tacafiai) 1 

>fiai'?i c^iRi ec5T i^ia ^ avs[ «na« 5c?c5 «ti^vm 1 

V6‘cva w sicaaai eves? enia t®c?#a iltasifaai 
a 5 iaa sfaiacac*!? 52 ? aica aiitaaisiUaa 51 a v?i siwi 
avea? aww® -aticaa:®! vcaca?!' v®tite! ca»rt i.c®? 
a,i?ta S?*nif5i ia®i taca»ft St6veii?«i>t aiwa i!®if 



aw 

ai ®ia c5ca« ca^'fl 1 ta^5c5ia aitaiv siala «« 
®iitaai»5t=!i -' ^twi aves}? aw eia vac®a[ 'iiut®*^ 
taf®^ 5^915 515T vea^ o?wc®5T « cti'fwi, 

fgifla, 'Biaaciiit®, aiiftvTiia, adi, jaaw, ®i5i^^®Jita 
aicjffi ^a^ts! Sltasitaai « Slcsinai teiHai ’’’ca 
cawa I 

wa* •9iwa a® •«i®iata c*na ficv anaiaanw 
oiiFg? c9?c® 'flvdi Virus anav 9ft® vci 1 cacaca 
aiaiaa wKva aaw awit ®«w 
9ft®avca ®aa 10 caiv gf®c9M v?c»i ac? 
snai aw 1 a^aica faca ta 5 Jni «it® «wawiv S« 
^Firaatsf arw? aiit® 5t?ca a?ci, ®it® virus 
^®nfaa anav nwaa i«vfd awaj taaw 1 * 



ifliS 1984 KKsni 89 


58 C 31 < 5 n?« »J 1 W!! ®IC®? 

>ic9f i? Miwfl 'snffsi'T m\ cjic^ 

nTC8 I cfim *nw5 WT3 ?:c?i c^icai ®na 

481 5JS1 R1 I JSgIvfIG Ctf«j« 

5:c® f^rw, *fia si; 

PFi^tef <rH ^51?! a«^| 

« I 

9^ £1'? ^icia (200,000) «jr Gfi^- 

WT5SI f?>TTw jjrac? I 'fi3 siwj >?!•) !5:raig 

(60,000) 'ilt«IT{ »}R ®ira^ll«v ^irajTjeji 

c’fca 5c«t5, 5W?i (30,000) mw 





) « «Sf1 »JH 

▼<}£¥ nwfl i^wrara (15,000) f^f i 
wim C8, '^t 60,000 sfwi i<i^W 

*nD TO grassy stunt virus af®Hiw v?c® ’w** • 
•oW *rT«iii ww S^awE*t \ «ife¥pi «iTCT8 (oryra 
glaberrina) »i^a« sraca (2575) m 

(1515) I {8f«r« STSfi 

wiciw TOiW 44,000 i 3650: 5400 


^lii-aisrsi 5j?a? ▼Si' sraco jksws 

^W’SEI ) t 

'll TO *15, ^▼SI ‘ ’fi® 
f'JC'Sfl csuc’fs wj, «f9«s fspns ?5c«ns »isiC8 i 

®l| (ll'ifer 3^1 ▼TO ajinwii I '5!'K5? 

gf^i's's 5|5!ii 55n'®i m WPisic® c% ai^i 

51SSI '5ii?s*’i»n <3 acss'iig fs's^iif® 

eii® ▼C5??CTO CTOl5! 3iS*( (Leslie Brown) i 'Ira 
35*11 ▼HC® aife, |T<3«fasi ww !▼ 



SJA SW, 3i1i 3H ( S{!C^ ) « eilSI iqitJra 
C51T^ SKJ^a sjlcws '0^3 « 

®ti«ff3«rira aws'ira witef^ <£m sicjis ’ira'?*! acflirols i 
c*i«if9(cs (ChevaUer)-s sii?$ ’iraisi sisp^ 5is3ra 
sracsiai "rents Snafs ^eslssr i 'flnicn jph to « 
•fl<«ra mens s3^ nresi c^s i niTOis afw 
mlscK ( Sahel ~ai5 nf mm ) gsicsn si 
diSTcnv wf«3 csTfC^si lanna s^n Panicum, 
Eragrostis « Echinochloa aniTss mens sin 
ags a?smc«i nta? ▼esn i Panicum s3t 2-3 ss» 
ciw cwsi ms, TOT ®i JwniH i 



90 

RRi 5^s[ <3 awi“i gg 

«iii? e csi!$i liii?! gcflc?, gsf- 

g*^! ¥«i I 

tfgc« f^sif5T»iiC5ig <5Rn:«!i vai ^gsfg 
icjn gw ggw« gjg^asim 

gK»w (?r<(i git)^ i ui^ siK>ig «iifs('Q 

g^cg cgcf wcgfg i fj^cg W§ gprraf^gf 

arflgii gTii : gfig«i, ^wi <5ii!:5. ^fg^sf^gsw i<iv 

g5F?g grTar (Barley)-P5 cgf*i a??!sii*i (Lysin) 
gmre I c^R C¥R awifsg ’§|tc® 6 
oinfsiCRT 'sijifjtsfS afgsirc*! a^ssi c’lc? i 

gRg 5}®i®ig fggic“[ ^igcscg cgW gfcgcg 

gw w?®1g Sfetr, gi i;gc«F gw,’ ’ig, ^nfg 
fggf®'5 fgsg C'cicsf i ‘flgr ^«l, 
agg^l fgssR—g4i—gs>i®i®Te gicgg^ «iggR i 


I d7«i g4 3i Rtgd 

gig cgcgf Emmer «ng ®is*w «ii^tg^«w-fgg^s 
<«▼ sgvag fgg»fg i ^tgglg Ifgigng g|gw 
Emmer gicgg ^cgtgsr. graw 

'«g 'srfg gRi-^fg gf^ts «« gi. gswi gtceig dispersal 
g^g fg»f gi gw cg^ mutation-ing gg:»i 
fgi a^ifsfd giw gug gtscg. oti gi H*ip 5 
l^nfgg grgitgi cif® glfg® cmo fg»i i t’J? 
•flvggg ^fgigR gi^g ^siig Sfews ggiasg gfiR, 
®gg gi^g ua?i ®i®fRR?ig si*^! gjcg giggle g%g 
f^cg g’^g gf«K siigsf i ^er, fefsg «ii5 Jr^jcgg 
i m m «£=? giiS'S mutation- 
>iig ^!!F5T'if«i gi^g c®i?{ ’rgc® wig^r: ggi^f cg^Tsiw 
eticfg-awg sstef, hgs'ig « g^ag (food gather¬ 
ing) glH gleg 5ig-?tigic^s ^stgig cah ^r 'slights 
vs?i I g®i^ig tgg^g gSst i 


iiR « Wr 


gt^ 


«it« aiBig MW g^sjR fgf«s 

Hieag «ii?siw gjgw'lgg giw giw fgg^s i a'sg 
facstiacgfgsR (Peloponesian) 
ggg ctta caicaa giisgcg aiMwa cetw fawg^: 
cafafsKga (Pericles) ^'jica sHcaa fga^g geS i 
«Kgwg giagi caw giarc^ia a®wa ®igj®g ^riag cm 
carg i caicaa «iifgcg s'S't*! ^^caicn 

m s'jvfit*! WKva 5a I agg fggjw (1914-18) 
g® {siw^a gcaigei ®ia g-^g wicg^a ^cafger 
fcirea ^gfiasii caiw i ctisjKga igc*i ^wai, g>ra 
caK«i as aw^ifg gefieg, gg etgvw 1 

g^aiR vagg caig fgaia® 5w« icwgica 5 b fg 1 
ii^ggansf gfcagra«Pia ^ii^algsfgv eftgi^ (microbe) 
aiai^W^i catn^f»§gfiat elgig^si 5t9ii—(1) caieSi- 
OTTO—ail® ^ aig't fgc»fg, (2) gwf$taai—«ifs 
^ iii^wigfgt“t^ Sfe‘r, (3) ®i^aig—g%a^i fa 
wlgiui aiwlSlgw « caic^nwai atia 
flfgfl enwe «f5aigcv 5car^dg «iigHg gi gngi wgi 
gwgi I 


fegfgt*! ai^caa (1822-95) gcgggia 

?FceT BfRi aia eg otgif giai gjgi eaig 5a 1 1()75 
5»tiTC'®a c®' 9 iSF ,'6 (Delft) “igcaa gjggial « 
'sigat'^g acta ag^a^ia^ <<iig 5 g ®g fst^agg*? 
(Anton Van Leeuwenhoek)—1632-1723) 
®ia a?a ®iigl^g geaa gi^isai 1675 ‘f&ic^ g^agg 
"sig*!! cgsFagfia aiwa giR aig 1 l®fg 

(«wa gig cag fSflg (animalcules) 1 1676 egegf 
1719 Igf®? agcaia gigicg at'swa aaw 
cgigillSw ^la 'sfifg^icaa fgga ^gw • «nfgaicaa 
fia Sasifai spca cgigi^fSa g'lgi acgigl® 
’vaiBBi 'Ssiaafa ggiROT'^ega ^crwi IwcgiB awi 
agg nafs}, agg « aif*iaia wa f^fiia tia gw 
giw ¥caltcsig i 

gfi:$Rta afWgwigt viei* fgtaic®ia cir‘»^ fgtgit*55 
(Karl Theodor Ernst Siebold) gcgg*n t^^gf 
wHi gia eg <fl^gg fs fa ai*il <iigFWigtgl«i^' 
iUCTa gigg'ag aFat 5 a ac6icfliiai \ 1773 ®k^ 

esp 0 iTa¥ ^ana (Otto Fredriek Muller) 
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1984 ] 

« -i^freTWl tuc*!?! 5-2W5 5»«W I 

•Ri^®1sinw «iW?iifl «iBrifefvwv fsKsirais 
(Theodore Billroth) siTcai va’Pa^i't 
c’lWT’Fw (coccus) cviw? wst aw I sfi^R 
«fUiT®!tiTe ^fwgi5i vq (Ferdinand Julius Cohn) 
OyiWa ▼Kn ^5PFt6f?!5I I 

<5)?® I 1 m 

9x10^® suTc® airs t <5ife 

«ii fT^i c«r«n =ig!!i i?Ji I CJjeffii S«f'5i 
alssiicaa <sm «)toi ^w^?i sfti !i;a 

OTii <£m afflsiia *iw s?i, «ac!Ta a?5:3^c’f?! e^i^j 
awwR ifi’v ^ I ifll; 

3WI 5fl sii^Fi Jji // ^!<fi a’T'i*! wm 5a i shIsr 
( l/i)='001 fsi?si. (5i?fi^ ii«F Meifsito 51^13 'oiC’ia 
uBT ®iii I (5;f«r<PK«F an^fl^Taaia 2fj-lQ/< m 
1/11 c^mi»Pia ari’ipfdfaaia ansj 0-4,„ 

»^ii*Fi^wiwg5[>i (Staphylococcus) jjat 
(Streptococcus) aiupl^fiaia aw ‘75ii-l,25fi 
(<5iTs;i«ia, 6i|5fpiia® ) aiuvl^aia 2//-?,,. i 
aiivl61aaia capita? siwi m a»u«fi?p 

c*pwa§ ai >ii|c6irfle?s! (Cytoplasm) asii 5a i 
cafS’a:?? c^aa=3 (Nucleus) i ca^iwa a^taa 
eiTcaf ^ c^asn^ i 'sica^ c^iaaii^a 
father ai aai«f arai aitv i 

'sjiaa'ic’F asii 5a (capsule) 1 

“^fepiinrai^® (Polysacchrides) at 
(Polypeptide) aiai ■sif^i ana^f^lsaia ca-iaaisla 
5CBT« >fla casiaaisiH cvw C5ig,wi« (Cellulose) 
; "snc? Hexosamine Jiitsi m a‘-»ia aaT«( 
Glucosamine e Maramic omlPic®3 caNaiai 
1 fafea anaf?6faaia c’^iaai^a « 

apnal^nr S^natwa siwi aw< ♦n«(an ci^j ^ai aia 1 
c^wai^la a^ a^aia 'iff® eqaial aipplfilaaipp fafen 
©rca '51^1 will aia 1 

▼ca^ avia anvfSTaaia «nta carai^d® n’f ai 
n*Rn (flagella) cavi aia 1 «a5 ’’Wcai 
airvfftfaui i«v w c«(cv ori igipi car® aita 1 acaiv^i 
caiM aiTvf^faai cvitaa aia®ta aaiel iivtc si^i vca 
4\wai ta^ (spores 1 afaa®5ai ca^ vw-ai^icpi 
®i5K® ®rw5 ^ ipnt® scat cac® ma j ‘flat aw ®ia e 
i"!®! af®caia vca agf»R MsFa®Ka c^fes "im® aita 1 
^’il« •ifat?t»i « •nfi cac»T ca^ £«kv anvf^faara 
’jW w I 


airvfefaai lf€«r e’lRa are's'® 5we ®icaa aiwi 
cTOlvTf! cnl I ®i5 ®iai fflceftwa «nat a§® vac® 
^nca «i I arc?J3 efai ®iai ‘sr^fcaa ®aa 1 c>iS «jii 

®iai Jea awsai »(?fela1^c*T ^lisw ai ai*?twc5a 
1 ca aa aia^lcifapi faai c=a£5 ^vc® 

^fTca ®jwa ciai^Brlal (anerobic) isat aiai vfiicR 
ai®1® ai5!;® mca sit sitai aeii 5J5 ai^^lal (aerobic) 1 

aji^rlgfsiiia viva ?ra 5 ® 1 alacatn 24 

a'Sia !~aaflS anvffifaai wcf a-csv ci-v a!ivf$l?aT?r 
5C® I 5iwia«i?s anvietasw £>»ia aaiaa faeissi 
5a t iacav cfjB lasiecsta ’ta cvia ^«iv ^ra aia 1 
▼aa vnR cvia^lci ai 5ta ♦ta^^taa ’lira cww 
enc^p (flat »f5!aai wcv faffs 'atiff® vac® aita 1 
siiaiaa®: cwtsuvia ajivfSfaaia oil er-vi vai aia 1 
ca aa c^ati’Pia ativfdfaai cnsyaa caivia a® eicigi acn 
area? ®R?a avt 5a J&iailwivfv (Staphylococci), 
aiat >([®siiiTai{;a aicv ®iOTa t^^idiaf® (Streptococci) 
vflat ai5i cvitfia wiv?m aicv ®K?a aen 5a f®^wivfv 
(Djplococci) I 

aga»i »{®cv anvfdfaai 'snfa?® 5cai« ^ *1159 
v<$'v ^1ai^ <3 catnawre a®aia ?ivic«ia *i4re 
ajivfdfaai ®iifa®icaa ^*f®!fv vai aia fa 1 ^® 
^fa^jga c<rt:5 aiai a^sia ai'.qa aitfa'aia 5ii?i «?ri eipR^Fa 
aiaai 5caf55i ca aicaa aiifavsta aft’f'Ssica 5a 1 faf^ 
'lisa aaia vawa ca aia caev^ aiwa ^f«6 5a ; v? 
caev maa 35)^ 5c® 'area ai 1 'lia caev visa 
aia ca ^ f g srlai^ aiai *1^1 gai c^cv (fermenta¬ 
tion) aia ‘flat caawi ^ (Silkworm) cai’tisre 5a i 
>fll 5ia caiwlaii ai®ica c«pi aicv «Qat S’tg.® ^ifaca^ 
c’losT aia! cam vea 1 -ai^taa 5iC9fa'f?r 
fsfvaav ^fliaet fvf^ia canswei^a (Ignaz Phellis 
Somelewiss) ct^aia vrafsBisj ca vfaii arai cam 
atsifa® 5a I 5ia<ai®ic5f a^^f® cawa (puerperal) 
ij^ 51a ^fv ^leaia fsfa ei^aisi vcafwaisi ca aiaf e 
fsfvaav aiai ««^ cam ‘uv ca5 caev aiai c«rc5 atsifa® 
5a« vfai^ai^iv tgsifaa fafa® tear 51® caiaw aiarei 
vea fswJin 5mai®icet catena ij'jja 51a vfaca aiRt® 
aa«( 5£:aie ^la viwa fsfvaavai SaaiTv vac® 
area fa 1 v'^'^icva near a® aiiifvj 5«aia fafs? f^aia 
5Pmr®m ®im vea 5mni®i5i a3if®£aicna 

^'gia 5ia vfaca wsic® aapf 5a 1 'siacnea 1865 «p9icv 
f®fa aiai ami ‘flat ‘Sataa^ aifa cam « iHaifK 
atfire a®aiT avra vea*! I 
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»fi5Bia cain ««?laT^ Jiwra sisaiw ?e«w 

‘»tfl fstar^ifawp! faf«« §is«'sisia^ta 

^ ^ai ara i lysine's fsis^itaa ajs^w ^fcsi ‘»tR 
fsRBfv '!!f?^?na (antiseptic surgery) 5?i i 
«|jnf'rc^ ^lai 'Sfi'iitsftaN '"rcafew^i 

'Sipni 5IWI 5ii}R)a t5f^wfa>f aaiS vc’fs {Robert 
Koch-1843—1903) rtsj Tawasjca ^'‘icara i 

TV snaiw ®iiaw (culture) vet ctr 
aiivlfifatna ?t cam sjf^ trj f^^fcaa mi C5^j 
vac® siicTf? I 'aia ^caa*)ia 'snfasjs® !?a ®iiRe((« 
(Anthrax) caic^fa ©tail Bacillus Anthracis, 
f®fit 1882 a’SRia caifs^aii Mycobacteri¬ 
um Tuberculosis usat 'siac® « fsi*fca vcarai 
wra <iCTa«ii Tca 1884 <?jSiC’*f vt^ia «rtai^ Vibrio 
comma ^av vac® sRef 5a 1 ®ia vicwa 
Tca 1905 '®!i:Tcarca»i ^la^ia ctreai ^a « 1890 
«(.’ c"aw3 ^3ai^la>T ct^fa evan (Jaime Feran) 
Tcatara tSvi g^s vac® 5R«^ ?c 5T« ’^T&lc'fa f^aifasia ®i 
acara vac® 5^1 Tii 1 1892 ail^iaia 
c^wcT^i (Hoffkane) 'ofa fsma naif®!:® vcaiara f^vi 
ai5 TcaR I 1893 espas! (Edwin 

Klebs) f^nMaaia camsJai^ Corynebacteriura 
diptheriae ®nfa®ia vtast 1 »flana tficv ^act m?t, 
a^»dtTTa !3^® s!iar=aT caicna ^fai^ Rifa?® » veva 
ncaa*na ven <fiT faTiia ^sni® i?a 1 (nl fa*rircT 
aw 5a affat^®!? (bacteriology), iiat vver *ii^ 
faana ^v aaii 5a 1 

sn^a ti?i« ^^nifai® aialwa sjcaj np a^pri, can??, 
emai « n^a CJinf6fs?ai e fsvna (black leg), 
tf«<rwa aca? f a*?? ari®Jfl wwa cam, oneja faw^, 
fianc^ia viitana a^f® cam aiivfSfaaia aiai ?a ? 

5ia aitvfdfaa? ®?isncfa Tf® vea hi, aiwv anvfgfaai 
waiwa st?JtT®ica Snafta^ vea 1 veav avia aiivfSfaai 
«?wc*ra aaw na^^cn amvea a^Riwa si^sica cacs 
WTC® »Ji?n« a^ta 1 veav avia anvfSfaai ^arei^f 
nj. <m»r a^f®8 ai*vla wm aia ni^icv nfaniv 
vac® >i5?a®i vea 1 veav avia anvfDfaa? siiffia ^? 
^fw® waiai Tca • 

•flar^i WJ. niJfta, aisiwa wica « cwcaa 5!^»nc»f 
<«T pr? c<KT CTC? JRJifs?® 5a I fv^ faf®H 
aHvfSfaata «nfsic*fa n«? faf«H t c»?^«ri evawns 
f*tM •?:<? “nffca acan via fafa'd ww ©nslf® ajar 
aifaififwn cam nwaca >R«f 5a i ®i^ vii aia 


{37®s? a4,3a mu 

WRisff, m, ^J^fwa cai5i (caiR sfntvifn, fsnfnfia?, 
bt^ifsiai a'?f® ) ai^ ansTiJR? snava wjwaft nc«9; 
niT^ffil ai wesa tarn (ca*?:? vcefai, di^a<ia®. '«wma 
^®iif«r) ^ai'i ’^Ri« nRJcaa a??? awst® nen 
®faT^ K^a airsa m fata « npnfaaia eJaii Bwf®a, 
« cJ<Bac^ m fata «ia 3 ca atan vea cam 
»ita»ic*i !^!p( I aiivfSfaaia <*t avia faa vea 
cam ^f^ vea 1 cvia fj?%R fataa 01^® aiRj®ia 
afvj vai aia » ?sis!ma, f^c^^im, a^ifd®*? cait-na faa 
ai^®^CT aiisa*? vea 1 ama nw >&?Ti^CBnTfa 5 a wJai^a 
faa Laukocidin ac«a cs® vlav? inat ctr ctr 
avia pdntdivfvT (Streptococci) ^]®la erfai^a 
faa Hemolysins cwf 5 ® Tf*i¥! asc® wa 1 
faacT 5 -®?m ®m apai 5a—(Endotoxin) 
« aWaa 1 f<ia 5aia na ahf faa 
csjcT p 5a ^ta ®it'!' af5faa aw ®na afa faa Bifaiia 
erica af'B® «i:ct ®ca rasfaa aaii 5a t faa 
cvasisira ftfarjcT cnaa vta farma vai ^-sa 1 faa 
nafta cva^iaii! faafsai vea *??, «nif' 6 c®Ji^tn fffa? 
rca «Hrf‘§af® §<?nRa vac® aa«f 1 ®irfataa ^eiaia 
af5?ataa faa^sai aasr «iiat ■if 9 “u«fl faa? 

Tca t arafaa aj ana aii^fSfaaw aisi 5W« 
af5faa aia veav ana anvf^faai ®iai ^ansg 5a 1 
ciajfaa r'tai'ja cnca af'ssaicvi c-yafiaic aw- 
cacnf^® anrfSfaai faa a^» 1 caif^^i, 

fsifn® n^anvai^® caf« aiai faa afii® 1 ®Kn 
'fll faa faa^ 5« ?ii i r^facaa fsai frfncca ®na 
Tea ca^rai ca aa aiiTfSfaai aisfaa feamait Tea 
® 1 C 53 faafffsia aca? aca’S etri vai aia 1 

_af5faa 5W^ anrKfaaia CTia c«ict ®i 
faj^o 55 ! af 5 faa 'ATana taif^s! 1 faf®w af 5 facaa 
caif^a faf®R faafsa? ciiisnlcai awifnisa fena fa^a 
rca I ®icn asnmilw? ®jifat®a nfaa'^R ai$ rw 
faafeaie faa^ 5 a, faa toxoid-ii nfaa® 5»' 
Ra^ia liiwa faafffa? a? onTcer'O nnf'^tfa aif a<^*?R 
•KitT t«at ciiiKaf® S^nwea aa«f 1 af5fataa faa^sai 
mtna faa ai faai® f^^rf^^ (Strychnine)^ faa- 
hrara 'jaraia canf 1 fema vea cam c«iM « 
10 rag. af5faa aRaoif«cT aata vac® ara 1 fr^ 
af5fataa ®pi ^5aiTia 5«aia n^ifea faa aiaiaa 
facaa 'jatma ra nfaaita cmfa® 5 a, c*wrf rwa ®'fa®i 
Ta ® 55 1 afc5 faf«R fataa ^ai^T xCncwFH 
T«i 5cat5s 
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facaa wm «iga wnvia ai*iai®t 'wgLnw 

Isilstain 

fr^vf^ena 

^SRIH V® 

f*! faar* 

f^vfsR fa 

40 

1 

ciiacnlnv „ 

400 

003 

nicaa fan r^?^ 
(Crotactin) 

4 

10 

owfaa faeaa SawH 

(Endotoxin) vil® nmHJ 
aWaa 

(Exotoxin) 

400 

OT 

fsafwlaai g?t 

0*02 

2.000 

vnmna 

2000,06 

700,000 

a^*^tvia 

0 000,06 

700,000 

afKnin 

0000.06 

700,000 


«FSI'51, ( «I1ST31\ »lf« ) 

c^ic^a ^ff«i Ef'^F ^ca iiwa 
Biacic’t Bi5t vai !?care t 

1. '5i^iai>it <3 ag aiPPTSfaai 'siisiiwa 

K^a ®»fa. “si^iJirsfl « e 'sira 'sia'SR ’fk 
' siiaiwa ^ca !fi ; c^cq ®iisnt'ra 

caw 5Fig]*ii ap^ca i ^arsie?! si-ns! 

a'?fa ai'fta ®i:s «naT^a ajivtfi?aai S%wa csi^csnwcaf 
«n»ri fgJiica aiagia ’vaca »iigia' area i 

2 . oiaisipn a'lg ?SoSjfi»i 

m ^^arsK^F ajarsH vea a^cv ®n53i®i ’rca jji i 
« aai C3i a^a faa va ai mm c«nTaa gca 
ai'Sa'safta fe’fa fsai ¥ca i 

3. ansrpft ( cifa ga fa^a ) far^ fjifaa— 
ani5»»W3| I 

4 . aiiaipit « riJtafaa^*—?R®wifRai. 

^T«r, «i«i aicv faaw vea i 

airfaf 5 gQHia *fa “!?(ta[ faf®R elaig ^varca 
»wi vai aia -wfa Wca laawlai 5iCB'$ 5*11 
»iiaia*rai evTwa sipn sflai^c^fa Mm arai aia ai; ’v»*i 
'flaigai 1B5 « i faswlai mvi arawsi «ca-ia 
« •['na aar tafw? awvaai c*naa aFca aT«a 5 a 1 
aQv 6ai cnw«j vea afwa 5 a fariRi ct 
’«^ tan vci tiai ai^i vacaR « veav avia «'tai^ 
^a fapw aaiv aai c«na*> vea 1 1884 
PSJWirta aflai^fav W»0aR cwaif»i5i aw (Christian 

e 


Joachim Gram) «rt<iigwa a? ▼aia m »wta 
anYavia vtaR 1 fafsi anai areas* ca fvg iama 
cwsifaaH catisfl (Gentian violet) sfcaica 
ca^sit at aiaa vea 1 aiai ca^sit at aia*i vea r$iHa 
sisi-rif^? 5 ® (Gram-positive) vnat aiai ca^sil at 
aia®! a>ca sii aiwa aisi-wt'Jiids (Gram-negative) 
aaii ga I 

^f^sicai et^aig^ aatwa s*iaj avia ai>inifsiv 
^rnef ®iiia?® ?C5i<3 caw 5 f «8 ®ic«ra aiagia vai, 
3Fsa !?a fj*. via*! tnTja ai^isfiiv a^i«( cvasisira ■flai^ 
aat*! vea rj raiilcaa siri cviao aat>i vea 1 c^i^wsh 
fasiiltai liisjfl iDv avia aiJiiafiiv aaicsla siiw vac® 
eii’icstsi ai caega cvicaa ;*i vea aftaigcaa viaiefsita 
faiim vac® ^ivsi 1 ^i:^ii(‘ta ast taafsiv (Paul 
Ehrlich 1854-1915) aiJiiafsiv a«nt«fa sim 
ca:* snif^v (magic bullet) «at tuiTaiv jceifi 
raifavTcaa Mm cb^i vac® mvJi 1 naHia sisia f®fsi 
Mm vcasi ca veav avia ellai^ aav eai evasrsnn 
mm vea sii, a«fi«( c«iig®i vea ga 1 la^ 
aaHia gca 1907 'i^jdicv f®fi* Trypan red 
siicsi ifiv avia ifle«ia«v aai«( vilavia vcasi 1 < 11 ^ 
aav aviiif fsigrcaie^a (African Sleeping Sick¬ 
ness) Bttai^ Trypaiisome fasii«j vac® >wsi 1 
2^513?®i5fla faaisft 1902 *{i&iev Trypansome-iaa 
sftaii ®iilar5!ia vca^i 1 aiai cam iiv 

aiHta OT? c«jev ®);n ai*fla we? Jitaifsi® ?a 1 

liie^aaiv atief Trypan red-^ia laafeaia via*! 
<Bq»raR vea caafeiv apjaR veaR ca, assv a»ne«{a near 
ca «flc^i enh —N = N— vne? ®ia faafsRiia sri 
aatn ?a 1 sii5efiit®pia ia!®H «ic4a new vnaenlaicva 
ae^a nigni Mm vea ni^SwRa ala^pi anacn^siv 
aia?ia vacsi fv v®i aKsai nia ®i fnea ncaani viias 
vean» rBCva aa rav wtentnv caln ag® vea aaHi 
vac® wicvn i «iacnca 1909 ^>$icv ^ waFft we 
ni?ifecai ? 1 ®IB (Sahachiro Hatta) n?ca!lw®w 606 nt 
vnacnfnv canfwn calw as® vean 1 calw Trypan- 
some-oaa Saa fa>ai m vacaie ninifwv anfa fnfafain 
caic^ia Spirochite Pallida fanw vat® wsisf 1 
1905 V& 1 CV Schauddin aftai^i ®iitawia vean 1 
cn nna canvair^ia wca aiwiffra aifsai earn cwian 
aiWiSR WOT cam aimv?Ea ntvifn® ?® 1 aiiaienainiena 
(Paracelsus) nna ewev aiaitv catena fsfvwia 
«R5 aiia?ia vai ?;c8i« atai ntflcaa ®na nwi 3at®viav 
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«TiniR 


I 37®ii 3* 


t9«i 1 £91 ’5»iq«i «nsc9ifj|’^F-606 fw 
SHssiicJi? I mi? ®nf^cw «in <«!»!▼ 

u« qpi PR Salvarsan ’rfsDiai discsifsi^ i 
cjBiOTf!?v c*itw?j swsfsjv diamino- 

dihydroxy-arsenobenzene dihydrochloride, 
oiM^v ^HSl] Cl s Hi i Oj Ns Cla ASg 2HaO, 

<iJr— 

HO C : AS =-A' 


<ik C9rt?i?6 4¥f6 fl«¥ 9i^"i 9iw siwi—N=N- 

<05 «riK—AS=AS-I >«| cni?! Arsphe- 
namine ♦{fsfs®! Arsphenamine 

?»i flcwifiicfl’a?® a«w '^^<11 vw*i »iia ’jrt 
a '»ffw *nri«f ♦raii'ap'eTc^ a?® 

5® I «llts»ICW ?POT 

wnoB \fl« unit f^sFiS’F ’Ibji w Chemo- 
theraphy m »inif«TCv?r jjpi 911941*1 

?w «nvw I 

<inf»rc«F9 9iivOTi 5C*i f9ai4hn '&w 

onlwBW «F» c54i siric® <nc9Fq) ifls ?FC5r 1924 

sHTOThwia -(Jaa Plasmoquene ai Pamo- 

quene 1930 Fritz-Mietzch 

tiififfasj (attabrine) cnfa?® 591 ineifgsj cnfa’iTBtfl aa 
Mietzch asiv afi4 oji'siJicani 'rca** 

tua* aa^Wfaaia TO! 9jwifj|® carc^ta '^aa a?c®a «ri 
C 5>ii vac® sncvni faf®H aav »f«ncsfa ^iC^Para 
aminobenzene Salfonamide-tjia fafiFai af^a 
Prontosil to «<ivavia a§® vca^i 1 
aiTORfa? c<ia?r^ csismn (Gerhard Doraag) «(Sra 
9J5vsflai Prontosil faca asHvi via hfivwifaaiicfi 
<flv imvial awiicaa vcaa 1 'iiai aivj vcaa 
ca Haemolytic streptococcus cai^Jiffw ^’jacv 
(1^ ^acvvaa ca^aia aa;«T l*5aftf "dp^^wwica c^cs 
aia I sngjsa S-as ^ ^^qpf5I if?®] »i5>r*i qi:*] 
f®la€iaaRna ®aa -^aa acata vca anM vai 
*tRi fv^g dPBc^a faaa Prontosil vtitcaa *icai 
eflai^ aaw vac® ^law 5 CBf« cfi9&Wfetaa acaj vlai^ fe*ia 
cvR twn vca ai i ««a vraa aqaasH vca *fn^ 
faapd Jacques Trefuel e ^a aav^lai 
aan vcan ca "i^il^ia ®i®wca Prontosil cccr afw 


«falipa-sffi vm tav« ?a • afja ^ Para 
amino benzene 1 1908 ’^4>icv t®caai 
va c§vpH9tf*?v ta«Rl casicai (Paul Gelmo) 
Sulphanilamide anfavia vac»!« ‘«5 onfaroa 
f®fa vac® *ncaa fa 1 
ajB$*fcv Prontosil ^ ajivf$faapTa® a^ffwv 
cam faauicaa vai ^caaawKa ag® aaa '^aa 1 <fla 
cnafav u4a ^at- 

NHj 


C 



O == S -=■- O 
N H' 


SOsNHa calc^a <avffi H ■aaai^a *ffaat'J 
Pyridene, Thiazole, Pyrinidene a^l® calfi 
af®^l*i® vca 1937 *f&icv Sulpha pyridene, 
1939 Sulpha thiazole, 1941 
Sulpha diazen^ a^® iflcv ukv a§®^ 
«ncv I incaa aati ?a 9nBivi sifl 1 1945 ^p^a 
sicai am 9nn?'‘4i5 5iwa laf®R avcaa ’iwvi sj^j ag® 
5 a I »fl|»ia ^aa an?a«icaa vc»i sinf^R- 

«n5f$9! a^® saicann catena fetvaJii to w • £®Piiic^a 
vicva alyl® 1939 T^ca ^v ctov ^^aaia 
ca«ai ?a 1 fa^j 1®1 r yfa"^! ifasw ca aaaa t^ias 
35*1 vac® »nca?j la 1 5 C«a *ia ^aaia smcaa 
^aia ^a 1 

aiaivi sia l^f«H jaicaiai caicaa aodaa 5C»i« 
ifla aiaraj caal laa ^ ^ fai («a aiai®*i via*! 
onil*itaicail6cva anlaaia 1 ^ ^ Wsa « ai41ai 
cacs aivia vai, anma'via «ri mvavia aa fawaa 
vca I laaw aa fa?«H aflai^ aata vac® aica 1 
<flcaa aai ^ «uil9&arcaifiJv • amHaicaifSv aaW 
aaa aiaaia vcaa fwpH «aiv9}aiia (Waksman) 1 

1929 <^*>11^ faw^ vrcafwrwa ca^ 
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2fvi «inWTO«Tf4v c*rf*^W*R «nt^ i 
1942 ^ onlTOCSfl ’ll'? S*wf?i 

▼W fsi I ®ll tfflH « ®T* £5J»-iW ’IC^'IRI *rOT 
c*ff*rf>ifsrc!« Ma ’p*i ^wa aa i 

a5i|w taf«H caic-aa f6tafa*«a c^if^fsifaTa aiia^ 
▼ca an-iif'sfat a»ir ♦n'oai aia i ^ ^iifawcaa 
a|*i tffhi?. tinea «C55W 1945 *p&iw encaai rp^ia 
ca«Bi Ba I fJiSpntRai, InWain cw 

smnaiar can’ia fsWama acatah|e^ 

▼rer vea i cnTnfJiTaiii nwra’ras snii-»ff«t$« ainF?$faaia 
^♦fa faai w i c*i1siWafi? antawca aca 

9R?rc^ 'SBif^arcaiffiv (taena ^ca siuKnc’i^^ aippKfaaia 
^na fffaralaj onif^aicaiftaf) ®iifawcaa ac6«6 aa i 
acaaaia *Ref 1943 •^J&ipr «aw^aiR c^n^- 
ciifa?® aa i c^ncSisn^taa sna-PK’rffi® 
aiiaffifaai tacaa® a’wa «1ai| faRPa anw a’w i 
<a^ 'sutaanraa «ri 1952 oai^JwiRcar pncaai 
’la’na ca<3ai aa i fasswlcra ®ipra nfaaa « iicaaqia 
aw a^icn ’ata’a awia oin^'&aKaiffiv anfaf® acaca i 
faf^ m 'sinKaicaiTSaf ▼rtati?'^ s^a ag 

«iirf‘&arcaiftv *iatcaa fena araiT?® t»ai ’Fca i 

sin «faf®H anif'^aicaiffiar an^ffifaaia ^na 
?af«R®TCa ?aFai vea i -^acaa tsai aina ^ca mtaa 
j-iicn <5in ¥ai aa I aiai namfa aiia>f$faai aatn ’ara 
®ipfa aari aa bactericide iflat aiai aiT^f^faaicv 
«HW m ^ca ®iOTa ai ^ca m ®Ttaaasiiaa 
bacteriostatic i >ik na ^a fawnaif® aaw®x 
1) an^Wfaaia cafiaw^caa ’pf® a>ai. 2) apnafw 
fafMia aiai cantaa Snr>nn»j*]jtaa nfaa^ ^ai, 
3) aRjnani^a l*naw « caitSisi Sntaiea aiaia ^ 
▼ai I 

laf«H -^a t^^ica faaii ^ca ca aaps aft^'sica 
«fiai ai enwe aiapn sin, enfaWaw « c’^mSiai^bKaa 
iaai am pndi|t§ «neia ni«ai cnca i 

c^tcaa ilaia aiai acawa atfatv nnifacsa i awan 
sin a'faiar «Di?a® ianiaca aiaia ^ vta c^caa 
aai ▼cai an^fStam *nm«BiJn^cai caa^fav nnifa® 
(Para-amino benzoic acid) atw»i PABA->fla 
aiaicai vfaiv aiaifa® feans wa i apa*i sicna aanfa^ 
nia PABA-iia wnfav n^a ai||*i» 

afa analfifaai PABA-«a aaw 

aiawiaia^ ain a»ca wca airaf^taai smfa® 


fcaanra ▼at® nica ai i ?Ftat¥ 'antaesa ^a cvieaa 
ai aea aia» w nc¥ c*ifataT*ia aii^tSfaaia 
C¥iaai6lca ca muramic «inf»w«nc¥ ®ia lamaw 
aiai ¥ca I muramic «nif»K®a 4ii¥f6faaia 
canaai^a sia i muramic anitaa weica wiaaiala 


NH2 

I 

c 



c 


c =o 

I 

I 

OH 

niiaiainsn^ai taa^fa^ <s;iTf3ic®a nnnfav nSia 

ga s« >«at csrS aia i c^nceisn^ian caa¥ RNA- 
tiia anew aiai ^*6 ¥ca caitaa acawJila caiiSn banian 
aai ¥ia caa i 

faf®si aawa -^a aia^ia waia aw aiiaifdfaaia 
f^a ataj «ficn ntaa^Sn ; ?a aiaia an^tefaai 

aiai ifl^na '^acaa faai af®caia ¥ac® aa i 1939 
'^rcn fa!®u feWania arnaFi si?! ni^caiia m aia^® 
?c5r« ¥Ea¥ aancaa atai sicna ¥i^¥i?a®i sm 
^aia I (fla aaisi ¥ian w aw¥i sin af®iaia Ji^a 
sjsa aiaia an^ffifaaia ®i^ nwinj ¥iaen 
an^la '^a anaaia ¥ai cait^ |i«fi siai niai^i 
sitna wcB ai ac^ca ainf^ieaiifeafa L’m ®i aJt® 

KsiK I ®i^ a?® 5C1S5 xj®?! !i®Ji «fflt'&aicaif6¥ » 

faf®H '^aa anfaaicaa tain Um nia awe 
cam ¥ai nsa aa fa i faf«H caitna «ffai| 
af® |gc^ ai®m, aiai, *niitaRi snaiw enaicaa niitai 
aca«i ¥ca • fena^ am. aifa. cm^iam? aiai cam 
aflaii cnc¥ rnffifa® aai ®^cain 

fasia »ifican lacna 55na ®ic5i¥itc»i f^i^ ¥£a i 55®aR 
aiacan aip$ ^fa® ^\ aa, catena aia¥ am, arfa a^f® 
aie® amne® jn mea enfav n®4 ^f^ amc»i ag mm 
cam cnc¥ naew^ a¥i cnc® mfa« 





CVTR ?8ffiICT?I s«si«*l «PI^1»I ®n*ISl 

jjaraj? «w vfs c®si*» fi*i HI I c^JWi, 'HHH'O 
OT^I HRt W, CH Hiwa HCSf cvpl 5Wf3 CT^ 

fvwi 5«® CT HUSH gg-affeg tawgici^ i 

«q^-( cg^*i) «flg «i HIV I u*> HW 

ch5 5 »i “£g^*i”-®w5 wiPig « ^chv ^«!—viisi 

ai«HI CH^ I ^VTSl f^HlW M^H V® HI 

VUHOTH SHHI V« I ‘WflHl’HI HRI HIVTB 

▼HI HS—fv^ £*rHI HW, VRIH VIHIH HIHI fiftS ®I 
*lfg<^«f I HIHlffCV ^ HU <*SR HR’??*! 

HI H®I^ ifHt HT«fv I H5CBg “gSlVS” 

HIhTS H9C® CHC!! 4HfH >avK HI<V HIHVSH ! ®HHI 
HIHVHC'W HHH H53 CH H®1 H®I^ 915 it's!—<51^55 

HiHwfHv 5r»TC?g fnv wcv—®i whi f?si hi i cvhhi, 
iiivHra wiThv vKsia SnaifHv ^cgH*ira H^g 

CHCV fHfej? 5«gifH ®«ig vi^ HSH ▼« “55IV9” 
HIhWs HHI«i{3l ?1HI«1 vsca C^WCH I 

HI anv H5pa9 «w cHcv hihi spnniH sgi S^hthh 
* 51 CH HiHi f*HC**ig *IH a*n?8 vbich ®i hh,- 

«•▼ fHHlfi 9HH <I8l3 H^ilH® omnwg ><!CH fHCHW 1 
CVHHl HITH1W3 ‘*1(5 t«H SlCHge CHhI ▼»! 

HIHI cg?<3 1 fv?| HgrSH WBT fH*5[3i HH I 5.H 
HH 0 HH-H*ft3 Vt®! 'g^t fHW!® 5BIW-HII3 
ch 5 fHHW H^rgg icv m\ miw ! Hsa-@CHr 
H’it'f® *i<nc«f!i ‘Hfgsn*! ®)^ shih® chc'b^ kstch i 
mce vcH^ fg*!^ Bfcstg ^hptr gitcaiWH e 
5T?1<J H5 CSllf^IV « £Ht?HV n«fi<«( Hsa-wc®! fnT?® 
Hicv I H 9 . 1 OTI 8P5| vcg '5ig®j 61 avis cntfsiv 
a«ncsJg hsir aiosi chw i Hig*n Hs^tsis^ afsHiH 

CH HHR ®1 HS <fls^ VIS-SH V^HIst CH ^HICHS<3 Hlf®VH 
h5c® CHHI his I HIISTS ‘flCTS HWI « CHI 

Hffl CHCV ta VSI ^ HTCV ®I HS I—HTOTS •llssiR 
CSH"t 'HHt HIOTS SgaiHH SITSflRV, CH^fsiCV^ CVHSf 
HfB-SW CHCV a?® VSI 5S I 

HfEhlClf HStPCS CSWl afSHlCT CH SIHIsfHV *R1^$ 
Hltv ®l ^-CHIT^STH CSPIS^V hi HIHISH SIH«I I 
SHTBH"nnr VH*!! SIHH HVC® £VH5f)5]fl lartsilCHS fH®l- 
HIH?T^ SISH HI CHlfaSTH CJISI^SCV^ I^IS HI I 
6Hlftl*lt8 «ICH Hsn HtS,--HHH iflH? 'HilfnpBS fsfffSlS 
VSI flv?! CH CHUhV 2®f5 ?S~®I^ VH«I I 

• 1 / 4 , VtHtH Cl*, C*rtHtWr*p, FtVI~ 7 , RIHtCH'g 


VIW^ HTOHfHSlSl CSPISI^®, HJMhIhSW HWW§. 
HnHCHfHSIH CaiHl^®, CHlfsSR HlVCVd, VJlSlfHSR 
vTc^nea^f® 41^ vHC«i5 a=^ics ac<g »aH^ sihisIhv 
^CB CHUlet'S ®TH*1 I 

HI CSIV, HSS-SCfl Ull HIHISH VHWS afsHR *I®VSI 
3 'SllfIS C5CS« CHhT I CVR CVR HS[a HI 5CHS SfV 
HIHISH H5aVC«IS C5CS VISC CHhI VH«!IS SC® CHHI 

HIS I H^HIHCS HIHISH eiHCHS afsHIH "ravSI 8 I 
fsOR'^SI fsCHH VCS CWCHCSH CH HHO Hp VC®I— 

45.400.000,000,000,000 6chs h® sthh «iics i 

sTHaSIH CHC*^ HICBH HICS HlCS VdlHIS i®fS 

VCS CVISICSS HHS H53-5fC?l CHlfv VSI SS I 
HISIH >HH? ^4?*FgC®l HHH V5II*HCSS 

sm^'g® sc® HICV ®HH ecfl BH^'I® hri vhh 

•vfdvTvics CH$ @5ii*HH^fei9 ®sic'rc"i ®snfH ac? I 

®VlfHC« ®IH“fI HIHIS*! SIHCHS afSH1*l| CH*l't SS I 

HPICHS HIHI-eiH*! ®l| fg»pi HS 1 fsCHH VC5 <£IC® 

VnSltHSlH <3 HIlHCHfnSR CSPISlI® fsg afSHICH fnfs® 
HTCV 1 VHH J®fs VSIS HHS ®SIlfH *f^IS ai^OT 
H?^B H5? H5p SI®5f fifCS VHHCV CHCV ’IHV VSl 

SS I vnfvcvifHsi, P[tHSRi a'gf® hich 

H5H-VHI *5tvcs H? Hf VHC*IS aiSIg HI ^WS 

SCSCS I HI^CHIsSIS fscv H?[a V5I HHH 'H1®V1CV hscv 
afs*i® Sts ‘'jHv Sts ac^, ®'>r Hisfa’^ vcpi vhc*is 

afSHTH V®ifHV CHCg HIS I vic«^ chI vv chcv I'a 
HSC65 ®HH VH*I i®fH VSI HIS I 

. VHH HliHICHS i*rHf*«R ^sIhCH tflV?§ HPSIlH'HfV HHI I 
HIHIBCHI VHCHS HIHSIH 5I^« HIS, HIIH, a^f® >KHV*1, 
Hlffi <3 f5HI snTJs HIHCH WV ^HaWH—HIHTH « HSV 

&®ts VSIS View ags ahiHicH hihs® ss i ®isf?i 

^IH*I ewev HIHI HiSnSIH SRISfHV HHI<3 J®?S SSI 
CHHH.—CHrf®SR HI^, vl»^V CHI®T. CHT®|, CHlfwSlH 
HlVWfi, CHlfwSIH VHWd, CSPlfSH, Sl^SSlSPlfSV HBlfW® 
a^T® I iHHVV SIHIsfHV HHI VIHIS HRI fvrHH fefSi 
w^a I vTCfl^ VHH Hsw«i, m iiH< viHiOTS fscaH 
a^fs® sc»i« wnifHv fac-a, ®«n h®i®w, sns vHfR 

H®J^ VafSH^H I 

HIHISH BIH*I StigI® H5S wca CHlt®5TH, afilfHSIH. 

HimcHfHSTH, vnvfHSR a^f® Hrjs csRi^ VHH aresi 

HIS I CaiHI^C® CaifHH HKH mvtd ^VIHIH CHttSTV 8H1 
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<ITC¥ I »i5g-«6»t CBlfsiPHI »I?«S|I«1 Jlisns^i— 

■iBVSi 0’0065 ®w I ®i<3 «(i»nt®a Jiwpn 

lilt *lfWT*I caifjl^cv ’{H’f TO. »lf5C»ICT 

api SI vai »nw tocb i 2 wiw 515 b 

TOT «n5s:3Pifflv «nit5i® firta m siwi tjpifaR ?m»i 

•tfawfsrs ▼acsT caifsj?? 5 m “ncig i 
iiiiJita £ai?si5ic»r aiftaanKa ’tween eifej® 
a^rt)?n» saw s^'g® 'vai 5 a« sac*) iJwna 5i^®i* 

cgsiffl¥ «»iTjic®a ^isticai faitancv fas® 
afffaifl arai Ba«i £««:▼ ai arai 5 a 1 saaic^a 

▼iicaifeiJnc® afafa?? 60 , 000,000 bist 

taifjR ai5 ’^ara ^F?a«iFii isscjiv 'sdw^ >gifaa 

TOW 1 c$^*iT:5ra c'Sfjisjc’yi "[iwo ’Fia^n^Ts 
afafaq 150 ds caifsi^ Jiss-isar wc*? fq<T*isi ’p?i 5 a t 

c§:fsR af«r<3 f^ai® aiJiiafj^af f«n-a oif$ 

acaisflta sii aga afasnw^ 5a 1 

Jefa a>iiaw. fac»ta afca ai>]iafi»v Ji^csaw (synthesis) 
csifawa aiasoa aisjfaaf 1 sii^i wc^sa ^aa, atfaiaar 
,^antiseptic). eai, Waia Miia a^f® 8ii®a vtm 
caifa?f aja?® 5 a 1 spcfiiaifasc® acansifla 

fji5T®ia catsiT^csa ai® f5>nca >«<? a^ffiafesr f-^wi 
aoiarw^fa Sf«T *rw vaia fsiai^sr C3f*n^® 
a^f® a^esa caifsicjja afwf aia^ia wsi aia 1 

caifsR S®faa siaa cacar Sawi® sai f^^ica 
ca sm-stCTfjiaw cjprail® aieai aia ®i cata? sii^iOTf^iaw 

55IW 

wfaaial si^a'aa ai «>ifj? ^a, ags a«(si Saiia 

a^ai 5 a I aia^ia fa^i® a^i^wa 

fat«ia sTca cac^p aia 1 Ri^wai^ aia*!! <£ facasa ’la 
aa»fa I ai® s!?isw am la^ 5wan ai^ffic^ 
caiati faai!T, 6BT«f, a*2«p, «nsw-!:ai!n a^fsc® aja^ia 
TO I auais J®fa ais?i« ^iiaia*! faap, caiSa^ii&f. 
ai9^si«c5Ta Safflsca -^faHawa C9$ fasnit, fim f^ic*^ 
acaisfiila Ji^a^a arj agwa ’sm^w «p 

afasneal uiiawfaaT*! aia^® 551 caaiw^ 515 t^ 
aias Jitfs fwfaPia awnR waiwl «n^Wa 
anuR aww 1 siMafaaws® Im apnafav- 
‘atai'S facawfr’-ina ca1»TC® ^tpi 

Safai sai <«aT '&aa« ^«fa vai tow • 

’iSB-wift ww 5T5j«T ^a^ *ranit snaiwf^aw fa^wwa 
*Wif® awi«i a^ai 55 , ®i TOn,-c?fif*R fswnawa 
’ra »rsp-TOT swa Wei® ’»awT anaiwiaaw 
ksnw wi4\ *ic^ I « *n *jf«naa 


*wif®c® •sf caev anaw^wpi 5 ^s*!i 5 ® vea 
aaw > 3 ® m nca ail's® araw smaitsTfsiaw < 5111 ^® 
*n«ai aia 1 anpHa cgsifjR ^rca saiKcv ^aia anai- 
wtaaia c?Faiic® *tfaa® ^ca fapwa »ii 5 ic*n fafar^ 
«Fawi ®i caiv aiiawfjiaw ai^ i*a? epiTait wa 
Sa’W 5 a i aaif®c® espifaaev SaaiFs sai faaica 
f^pca •aieai aia awi, ^la ®? aiiawfaaw ^aa 

soia TO, faiiawa aas ’asntai aia 1 

t 

raifawa aacaiafa ®iia i«a«fe catfarv aaffl 
'!TOif®^ca-'e ass wear ♦(ksuj inn i ass-war, 
aisfsv TS ai c»i«5n. "a0i laar 'sripi aisfew aiala 
acaj 'siicaifsa calfaar aai«f fag fwf a'**ip arcar, 
®ca asesa a®1ca ca awsr c*i«wi wana ®iwa atai 
cap cwpfSc® rsiicatfswa *af?ap «iipar ca»if aicw 1 
mafa wic®a c»i<3®ti 1 ® to casfwcw apaiw <ifv?ca 
ca^ wear giapfaa afsaia 'snraif'sa a?® wai 
aia I laarvicar «ii®ical 'sutaifsa i®fa wai 5® f»»^ 
'anwanw cactif^iap afaa eiaa wer cacw ca^flaciai 
'sncaifCT a?® aai 5a aw isica 'sucaifsa ana c®s;a 
^®fa aai 5a ai I 

astsa aiaiafstar a'acaa acai ciia »fiaf$ s^^aw 
sai ai "sisai faespfpia ^f4 'siia^a anic?—®i TOn 
capi I asB WEST capia afaaia afac ■i®aii 
0‘OOC003 ®m aiQ wcw capi fawpp 

’paia faai$ asiaai a®i| caai aia 1 ®ca wiw 

^ 55 ® capi Siitaa c®aa wre^aar aif® «nfaf® 5 a fa 1 
iasjf®^ facsiacaa ai^icai asB-w«i c«rcar capi aieai 
cac® aica sea cawffi® ctt’.e caiai aaw ah® aa ai, 

ai aaaii 1 «iaai ca aaana aaiap als^ ac 6 
fafso aa 1 caraai, ca«i fasfaa 'snc’il wt*fBT faw- 
faajwcaa ®? f'sp’a S;‘fiaap cawffi® ewefi ‘afaaia 

capi a'sa wac® a^ TOwa »«aT oir« dcacw <11 
faaca acaaai pfeica aici^a 1 wicw^ 'snai wai aia 
ca, oifscaMsa-TO wcw capi 'wiaaa asa to ^ 
iiat ®i a 5 w « a® to » capai, asa- 

(TOT caiaia “ahaia faa faa cats? area 1 ciaai 
aaa asa-wcar caiaia ^ifasp fa^pr ca ®i ®ana 

wic® *nacBi capia cwffatai 'sicaw ww aica-®ia 
ins « ap aiaiaa ai'ja ♦rtica caw 'aiaca 1 

« 3 a w caiaia »ifaap asa wear faa faa ^^fw »iiw 
®i aa,—apjiai ca aww aai laiaiOTa ocawjfta ®iwa« 
ai?f® adca—-®i^ ca-gfarae fewicaa aiiaai cwai cfta 1 
anara wawn *ffpla ♦ifafa® afw aw atH ^ 



98 




nn «twN 

sfijw'a ffspfR «R;*rni^ ^jg-tc5i wH?® prtfw •iwiw'® i 


catfaar «t»fK «(9 am 

a 3 <a 9 i < 5 iw 

catfaraf awitala am 

aaatai «iw 

tSFitaa 

1*890 

_ __ . —— > - —. —- — 

®iai 

b-o- 6 oio 

caiTeaw 

1 0561 

caiaa 

0*0005 

aiTawfaara 

01272 

alai 

0*0004 

a«a 

0-0884 

tspifaa 

0*0001 

virafaam 

0*0400 

®icaf®am 

0*00003 

♦tSifaaw 

0 0380 i 

^ai 

0*00003 

taiTaa 

0-0065 1 

facaFsf 

0*00001 

▼rta 

0*0028 

•aiaa 

0*000003 

wrei 

0 — 0*0020 

WRI 

0*000003 

=^afa 9 i 5 t 

0*0013 

cafeaia 

0 * 000 . 000 . 000,02 


C’l’tfflCV S^l?l ?5C«I <5515< i?l I 

Jiigfav ai«ft ‘fl’?? ’i9[g-®5i cvic’p' 

aijjraf^v ♦f'Tfff 'S1W5 cfc? Jifsi i 

•newi 515S-ISC91?! »ilSIP^I SWK^'Q 'Sia ctc? 

"ysia a?fffiia •na«f*ff i m'vovia 
3i5S-«CBni sisncv w vh ®t5 m ifsn ait«ii 
fefiipra fqacviira amsjf^ Jiss-iscsTa ’tSif’iaw « 

oncaifeR • ©RiiSsr ^iiw (fl^a^ia ^ 

Skf Ji^s-efCBra 5i?a? ®Twa 

pfc^ « ^f«55iwJi ▼ca I cjCT¥ 5ii?[fa«f £«i«en 
u>a? Jiisfev 'siiCTfeaisi ai'jc^ asac® 

^ i fv ca>t“ic9i ai*ft e ^fe«f >155 


^C5f9 iflKfil ^9*11*1 595 >Ka5 9fH 'SIWa WC? 
w^fsia afira ®i ®n^« 'siisiiwa ^OT'Q— 
fasaijftai «?i*fi ca, aw9*ii aiai 

'Iiai ifl a 5 >n iS>fviid:5 *^ac® 5wsi 5t9R ^it^Th^ 

aT*ft « 55!9K*fa *i® aiaff®^ afsaia >555 *®i 
ai>naf*5v «iT5a*i 9Fat® »napR— 

liia cscs'e Sj?®®a c^fh ^"sr?® ^aR afai<3 

fafefl !^a I aW <§“^£49 ata W5v 

^wisf oiT^awa “^len wa 5W aig—®5 a^csa < 5159=8 
®T®ia ca 5 a 5 a aca <5n5nw9 acaw»i^ aiaal ^faia, 
®ia ‘aataa’ aiafSca^ =sii9« aaiaf ana'O ’aca 

<55Tca, ®ic® caia at**?? i 


WtC?PR 

f^car? ^a*i c^ap < 5 ^ 1 

>fas5f (2f^^ aueit^ aaV'*! cwta a^«r 1 

arai, ^ffaap^'«^*1 cirn:a c^»t«i 1 

art® 's cswt®r fwc® ®a*n5 'nifST wsf 1 

9rH(t?*i arcar fwrsr artsTfara^^l 1 


—^p^»rfR 





Wefl aurora ®fw « ai*j1« m, c’jr 
Jii^i, 9J1. <«▼ <«▼ a^ra ai*^ '5iisi?m, wsi’n? 

W«f «#▼ <«▼ avTfl St«T I ac®^ 

(«¥ (livffi aWlf® fS[CTW ^*IJ "Wl 511 I 
f5*riw ciiifgj&dBf affit® 

ift«« 5lf5IV S^f'TCiW ^’Rl f5^^9W\ei t5C5Ts? | w^?!® 
<Biiyf®, ayf® a^f® 'a’f^ avra 5C8j^ ®wa 
a»n?®fl ora^ ▼«! 5t®i i ^®^^f5f 

5iwni®> 5if5iv aw^® ?R«(ia*i 

▼H?icaR I ®i5*n ^®i ^5TW (Theory of 
Special Creation) f^csR. ^ra «i«*n 
Ifsr « ai*ft5 awif® aBiT^s>T5- 

jjici 'a®a®TC5 5aici <aai ahi^'^*fte! fia i 
afl5®lviC8T ®R*U 5i»®9TlWS SIWICT awfej Sr'S? 

5®a«iM 5TC*Ri 5cace i 

®C5 a«fif® ’iara sfS Jisiwi i 

a«j*i®* ca®ita^^5*!l^n5 ffsi sws 

▼ca awitsc’v sea 

aanfoev mmt fvg iahr^w Jii^cua S’fn 
T^l^s ▼ta <15*19 a^BR I <flsif*^®iia 

afcaatfS <i®ic^ iflvffi c<nz!, vta^K £<nK^ la^W at<(a, 
’fCflvfS a<lc^ <a^f6 CH*ft9 ‘flat cs*ilcai >3^1^ 

ai^a ‘5i«'|‘® ; wfis fa?®!? sa^fiaa acai a«rf® 

5Cisi calfsrar ifl’yv iJiat ifla ®*fa f®f® 

®!5®9 sa^fai <ift® • fa«1a®j f®fa fa*(T susK^awa 
^esR ^1 ^‘jfsiafa Jias fasRlaiai »i^wf®5ca 
“sj!^® I i«t ^afa*! ‘»risf®a h.®* ^ai Jiaisafiwa 
aa af®ffi awf^a <«▼?$ *na5 ^aaifRaf fiisi ca'Qai 55a 
ai sft¥ ai arnfSa ciais c»!<ii 55a • •‘^faala £a cafR 
aiCTR fawafa a<fif®Wc^ fsca fac® ci^faai 51a ai 1 
aicaa jfS «it»f •nw, a«w ®iwf6 <icaa aiaqaica (flat 
fa»lff5 awif®a aRi^»nca 1 caaa—aS’n? (Ficus 
bengalensis), «nPf (Ficus religiosa), ^sa 
(Ficus hispidia) iii^ f®af6 f®B f®ai awf® 
fv'^ ‘fl^ Ficus <icafl • ai 5fear. fasial a5C»i 
wi ^Waipra araai Bna« cica^faa faawia 
awif® aaci cvR afef mm w«ai aea 5a fa 1 

5i<a ®ia^caa faa^ai? #® 5«aia aa ca*ifai- 
▼aa faana <«▼ aa?c<ia ^ 5a« atwai wac® *iifa 
aaa aflawa tflcv ®i<ia cat® ^ifaaf®® 5ca 


faa^caa awica ^3 i ^nesfis aas Sf«*r «iiat 
ai*il-efatc<F' faa^caa aiaic®^ cHaffaaiia ^aai^ fa®R 
Ji^s I fv^j siaS^a awf®a ®a*if« aat® ca a«ai 
cawfawi? c 5 f j^aw *tf?wia aia*na ®rena^ (fl^ vwffi 
<im aasf fasf 1 csaaai ca *ra aca awf® ^«a 
a<sif®c® ^•ai^fa® 5a ®i avaa ai afa=?t^ 
(variation) 1 a^sc«ra &STa Scania 

f*F^ far *Rif 3 c® aaaa 5a ®ia afi¥ aiian fac® »iKaa 
fa I cac'ewa awaf® a®aTa^ ava:«fa at*iaf® awar 
aiafa^ aia*!! caa 1 'Irg s^jg iihj ®i 5 aa faf®H 
faenaf a^racaa c®t®f©f® e ataaiaia ^ffisi faasnasft 
artfaara ’acaa 1 fa®naf arasaa •^®Tca wac® aicaa 
faf asB?®:® faaf®® aca <flvf 6 aisif® «ri awif®c® 
^ai^fa® aa. ®rii a^rf® « a«ai aiwa, ®j 
a^f® a®ia (Biological species concept) 
aiw afafs®« fa*in® fa®ia^ caaia awf®a srtaii caa 1 
^ at® “ca asfaraa ai^fsar ^tawiti ^‘tac<nt( 
ac® «aa?i® eica ’isn? ®ti?f aanf® aw (Species are 
groups of interbreeding natural popula¬ 
tions that are reproductively isolated from 
other such groups)" 1 ®i aivgi f»i^*raa, aii*®, 
sa^af’^. £»&fafaa a?[a fasifa^iao a«fif®a Jjtaii 
fa^aa attaa 1 ®ca faaRf vflsnaacaa cif^ai »it«iftc®, 
a^if® fji^acaa e?ai '5i®j)a»ii^'fa >iaargfd ^|f*l^ 
argi am 1 ^la ac® “awf® ac^ faaf®® owiai laa^Saa®, 
awa®"la®ica ‘flat a^aaa® ®ita a®a ai^f®v sfla- 
caiti (a species is an evolved or evolving, 
genetically distinctive, reproductively 
isolated, natural population)”« ‘Haiaapta 
atwa Scs!f <{3 £af"i^Jtf 5 » fatama ▼aw a^® a®Kaa 
aiaai aicaa'^i aca 1 

aaa®* a«nf® ac«? faa^a tpur «flat 
fa^'Sas.'if I 

fa®'la®J (fl^ffi awf® at"i<i® 2af»i^j aa^i ▼ca. 
?▼! ?▼! aw^r® 2aMj «iiu a^if® cw >i7(«f 
a®a, ®i aifai^ « «i®i«af«i S®a a^ia ac® *Ticai 
iii^ aac*ia aw® 'a®i®i«iica acait ‘fl^ aanf® cw 
«Ri aanf®c^, faf®*? iaf^c^a ®na f®f® ▼ca ▼wiai 
▼ai ^wa I ®^ answBi awf® Jisn«^ac*m ▼sn fafwsi- 
Jahc^ia Saa dna ca«ai aa. vw, aifaw aw- 
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fvni, ;g«if«pm, 

«^%n. Sef^aJiUJik'rii wc^ ^nesii 

W«?ll 55 I 

aisif®a «i^ 5t«^ 

(reproductive isolation) i «i«fR a@if®8 
•1C55 JiCSf 'SRI asflfsa BRJlffSI 55 J« 

<81551 ^5515 C5FH C5tR C^S «i?J?ff5I5 <5|'53ieA5 
5C5l« ®1 fs?5l@ 55 5ni53Tta 55 s?I I 
55i5a®i5^’t 81151 <3 c5i?Ta stecaa ei*fl 55 m 

5851351 <a5^ 5Wt58Ka I 5855 

£vi^ aenl® 515 I ®i5i 5i?<F5 amt, ca*itf55wc»i 
®iwa c^H £51^ I <«WCB swi«c^iisgia 

as5i5iin5 f'sjTsi faww <<i5^ srai f'SR aeuf® i in^ 
aJicsf awl®5 Jiira f»»iSi 'sncsiivai® ^racei 

aefJtJtfl® 5^i«i5 %ii "»pd«ic5 §a«Tk ^ai ^isa 5« i 
asfif«a ®<ai?35 «5ii m £'ifh >itfc>n5 ^5^ 
'2fsi^£51^ I »flv5aflt®5 5ra^« ^tM5 515T5^51C^ 
5Bn 55 £>11 aenfea 5i m 

5C5| 5^®^ awl® ^•9 5i 

£8FB I a’lCBia?! <3 alaHwa swi «R53r5 ®ii^:lff5i 
E9i£5 1 afataca £5T5 i alaaiS:? 5c«i^ sitcaa'Q cvr 
alaa'S;? 5i31 mm alaa'opia acsf afacaae ai'&ra i 
*Ksi aTWiacsia £5 ^i^caa afacaa ai'&ia, £*i mm 
«fla <3 afacacaa cirailsaic®^ afaa^'R 5 'e 5 ia irst 
fi?c5ia a5sc»i5 ai fasiiKaa alaa'Sa acfi i ^15 alaais 1 @r 
wuRC^m 5waf®5 »f$®r faasi 45^ alacaca 
anpl®^ Wiswa 5151 a^eiaca ®iaf^ ®iitaaita asis 
Jiacaia 5cai 5l$3i ac? i «fC5i wsiffw sii^a^iwaa £acaf 
Ifa^issica a^iwawa alaat®® wa l^fSi wsiiai 


[ 37®a a<. 35 awn 

5C5 ai5 t »ii^ a^iacar fea-a^if® (sub-species) a^ti 
55 I 51513 5iwa 555 5155 £¥15 ^ta ®a-awf® »rtlt5 
«n¥£®aicai £¥i5 £¥i5 555 taf«« fea-a5?il®5 awi 
«55fff5i^ a¥ 5C5 515 <51551 5C8T« laato? eta SaaJi 
55 I ^ a4mi:¥^ asii 55 af55a® 5®a®i liiat ®55^ 
ai:®i¥ a¥i5 Sa-a®rf® S«t® 55 a^il® a<^it5 1 <5^ 
®?ca «a¥ld a*jcBia5 £5C¥ .j^$a awfec® 5i5ia*i®s 

aif5i¥ .<5iCT5 aka<®5<3 acS 1 <iiiaa! «!csi¥ £*¥£8 aif5r¥ 
«r£8fa alaa'aa m 5c® aica 1 ts^afia aif5J¥ ai^aj^® 
516 awl®C¥ l5al^? a^il® acei 1 ®ca '5 ipi¥ £'¥tB 
awl®5 a^xwaa £®k8iTlBi¥ ai aisa^'siita 
¥iaca 'sifsiRi 5i¥ia ®ic'fa acai ¥i9!ffC5 ail5i¥ ^aai^ai 
£551 lac® aica <aa^ aia o!i<:aac¥ 1 ®r aeiil® acei 
5W 551¥^ mai £¥R ¥i5C5 iii¥lB® 5'&gia ^gwN cacBi 
oic5¥ 555 ®iwa 5cai «Ralff5i 5£5 5ia®ieta 
¥ca I aik[i¥ ^551551 amere 5351555® 5®s®i 
:^}«6 51 ^'saia 8151 >1151 >a¥$ awl®a 1 ®i5csi 
£551 5i£^ ae?555® 5®5®i^ awl®a 5^51 l5«/raa 

¥C5 I 

®ca 553 ¥lacf5c®a £¥ai^ l5<g J«?la¥ awl®- 

a®3 aC515 ¥51 585 55 I' >3^5)0 Cat5 e}5C5 5'¥5 
¥tca5 5Cai 361555® 5®a®l m si®5 a¥ll®5 

^aal3 55 1 l ¥<5 <5ic5¥ ai«(l« <5ni» arai •33516 

«i<iwl5 >8 '5isfei5C55 5ia!C5i^ awlasR ¥ca 1 >iiW5 
c^fCB 2«la¥ a^il®a®i5 oiital acaiw 551 >ii^ 5S8 
*tcaa awl® l5«f£5a er5i a^55laaii ai®t® ^j^ca Scsfla® 
5R1151 laaa £5C¥ aicai et?a ®aa la^a ¥5i ?a 1 
3®aK 2«ila¥ awil®a®i5 iii¥snB laa^sasat, (^tcaa 

B?5i^ acaiw m laa^5 c¥a5T5iB) cat5¥555i5 ettaa 
£8KB^ acaw I 





‘c>^rf ’ «iwii wtsi I 

(sunstroke) ? tffi PR «iisiiOTfl oksic^s^ 

«iwsil I i£fi afe*!"^ f?5 (heat stroke) i 
«w ^Kwic's^ latfi aTsfsf® eire i 
■I’liiffi J)f«f5isit I tussn?! fsj^g C*ft3t5si, )> i 
aihi*nT'8» lumiosis 5i3*?ia «*ra -raisiiwg 

fsi«3 l '5l3>glC®W ^135) 3| 

»ft« Blow Bliw cnw^ ®iTBai 5t?i afv? I 
5|^C® aifa BI, ^33® «W I BI.J'l 

150“ S^ii8<3 l«rkj 3 fi6ic^ “nic^ t 

«2 7-^r^ 7 vn^m/r9T 



"K^ I m, Bisaic^il 3ip 
31^ *rtT-s a?36afB cars i h®taf6 

««r »ni?jpri «nCT i t^ast® c’KoI ! «ieli^ 
=ti^a ®n6®i *f®vai tav-^r’ ai ®ia 5c®i 

aHlsBB ^ps arcs m i <pcet taaw «if»)i3i 

arai I 

■jtftani t^*nV\a ^ ai caaim cbSwI^’b «$ 
(BMR)-<i«j «*ia 5i»i-^ka ><1^ 

^ci I !®ni »acv dpw 'Q^ • af® f®ta 

’^Top^g ^iQi ^fiK® "itftai^raBi taani^s 5icra 
^ "ravai 6 «ifli I wWes® c^era 

• fr«rf^ ^9t»nr. calfBflwi i 


®^®! faaiVta ait® «raafai 10 i S^si 
^f^c® cTC?a af®^c9!i aiBisfiiaf fa?9fRi «if® ait® i 
fani>>1a i^itaa «if®^?ai3 s^esf atac^ ek fafsai^caii^ i 
®n«it'fa (?fc?3 faaiai'ta sna am ^ca aia-ljO" 
antaR9|6 S^iia i 

aca S<3g, t^swe® siia^ieaia afasB ®at5r 
»isla Bisic® «i!)t3< I •la’lca ia^6i >is(®! ai fe^ittgcfi® 
«i3^) ei-^i asgi aia i m sfsi 5ii3fCEi6fa •■lar (circu* 
latcry shock) ^i^it® aita i «n ®Pi c-nte. 
•lala '59®ia 'iiatfg Bicia c^^tsMa 'tiit’i^ siTstaa 

Sai®! f'aa» m, ?i^caT«insii5jpi fsf^® 5ta«it®'iia^ 
66a6 ala’s!© fsit® aita ^] i Bstci cat^a 

am i 

01515 Bi^a afJia t®®a ^Fta.—( cb^hib 

«Bis'®i am a®arai ; ^si c'^t^a bbw 

ai ca»iX) c>it ®5ia? afacac»i« ’pt^ arat® W'si 
aia I jp^ alB^Fwa wt^a ^®T[ceii tl^®a "iiata- 
’Fi^ar^icaa afaa'&Rt W’ai am i aia^ia 
c«fc?a esfla oi;*r, evr^aa (body fluid )-®a atasim 
aia I ^itsf am « ^of^® fat«s atai^^ila 
srawa ah«3a© »fw onca i “iiala^sta feia 

nlaa^csia ^cei ®iiie!c®it’^s?i mcBa onitg'^mi a’tfi'f cacaf 
1^835® ^acBiaffia I 

ait C5iar sia ^laa ai taw op^ia oiii®Js ®if®f3« 
®ia oiis!ic*fa ®i caica ( affafsit® ) oiiffra 5c® ?aik® 
afca I c«i6 c©id cscaitaca csk’p a^ta cate-ai®ai 
g^B-Ptwa© iiPi oiac®! 5iiaifa;i caiw »ic® aiiana asem^a 
® caicsi oitffra 5;t® 5a • caurtfi aisaisa 5a *111 5 cb?© 
aaei onvia caB >i5C®t (?w m 1 ak« cai^ifS ?5ica 
ca?*iTiTsi pnta'5Tf®a atei laaaeiRaf—spji 1 ssiMaai 
cam ai ‘siaca oiisncaa W5 c«af ’ra-cafg aia catama 
aiiaralS oim m aia saTcaiat wbi i ■^Btei 5a® oiaia> 
5cafl, 'sol’s® a^iaff^tan (sweat gland) Sa* 

ona^ieaia law 14 faifiia ♦i^«« ’aaia ■spa®! 
aita I ai® 1000ml. ait«r‘ 995ml. emi, 80-290 
mg. CBil^aw, 30-300mg. csFiait®, 20-125mg. 
afiilaaw, 15-60mg. t^faai, 280-330mg. ffrnflaf 
ornfa® «at ora alaaica tSfaar onifa® © IfaifSlBR 
ca? wc*F cals® ?a 1 1»p^ casw aicaa 
981«c>ii1®SR OPiait® alicwaiac*! i oisifav a^’a-awa 
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WR «fwsr 


1K5! ^oa «ji!?®i tua? awrsfi 

w*i avw *n«i ciiaBi «rat*ia ®i®Ta«lRa c^-ila 
(cramp) cw’ai awr i 

dwia oH^jR III cartiia ^er ▼n'lK «iiiiai jwi$ fjCT 
' CRC?? cRfiaucsnc® ecT « bircrs 
deni's ®i<i'ira «»^ca, c»idi^ aifRia i rW 

Ri csKv Bfawa ?ni <sif^nifOT 'siiaw c>»h aafCR^ 
£?Tv vw aia, 'xa III cam 5£® ♦iica i cik^i^ awfs, 
«5PT aicsig »K^ «CJiifeaisi c?Rn^® «f“r »fla*iit*i 

waiii I nisiM R^»nc®a veifS ?a i 

aliTQ anni9?5 fRsrat «nc*iffl«!v i ®ira ^\ c^tcw 
iiia'g ef9i ▼aa, iii$i «ii*fRfa «iisna—’I’f isiwi i 
wsifa^F 1 *i«n?Dfa, esi wsf cusucTa crcS 
5CT5 i far? arc® auwiOTa w?*? (:¥w?i,otic® 
«n^*tif«ar ^ica sstiR efceni ♦ifasni^ cacvg aia i '»ia*i 
•91 W91 OT?"? cvraicsnc® ‘efcaia •ffani'i sia’nwi 

CKRCBT^ CTifeaw c^iai^psa »ifajn£®i aiaasii 5a ri i 
9ifR9isifc® aiBrs cauftcfa lacaini ‘^rpc® 5 a iuvS? 
®rca I aa»r cai? ceicar ijca <iict 5 ^a <5 krv§i 

•®i «w I 

iitarcii amn?* caulfwa afec® awa*r 5 c® cm aia i 
iURRfv caiafta afat^a aragwi waai real's tac® ♦nca 
afaacvica iD •• e stow < 8 iiR[*nf®ar fa*rtca » veer 
cai'jffa fli»w 5 ca »!?] ^uaisifa^ fvg^ aa i jitrc^ivc^ 
cwm carp? Jiua sjicajfaai aw ap? 5c® mca i ata 
aiacaa, ca •a'sia «narc*ra a® ®ia*n^ •la'Hi •ai 
aavia i 

^af5^ ^®i caT6i#5rca 106“ ?Frcaa 5 i^ce ai ®ia 
iQaa C9IW cfC 5 a •®gw? cancaa ^urcaavi^ai r'^ 5 a, 
laf# Bf*?! arji c?ioi I 5i^*na »n^cafsarc® ^ 
apjsa pr 5 i®rata ??ca ancR fafai^ •ica a«»n® (local 
hemorrhage) ma^ cancaa ♦nrcaRvi^ai >is^f5® 5 ta 
cac® caaj aia 1 'J^aa? la oiaapa afswa ar®‘!iwi ai^via 
fat? aiara ®a caev^ ara 1 

•■^cia orrwi5RTC®^ a®?, ^ff5v ^®i c^w 
caiR aaa llOT-ia c^^aiR ^a iiarfii aiwrta f^i^ aa i 
inl eia^na'Q aaaiwa aiiafa 'sicrv ancs i a«ica$ 
cai’fla ca5 «i!?Brc¥i5*a fata faw ca»i iS-naia »neai 


[ 37®a Ai, 3a 

arca 1 ^?lf 'Sfti»xai59! arHfsaiRa ataiapfta aifsrsm 
®aR cai^ifa «aafa caw fac® aiw i rpw ®ia ■tifwa 
S?si «ipi¥ vea I cai^fltaf as^F ^w aia ararcsi® 
•raai iii^l arf? c*fc® *fifa 1 

car® cafwa carca aiaw ai caia c<k¥ hfaw ®aR 
®ia “lala ai^ifa^ erca^ aicar 1 mt c»i® 
■lafacv arsifav aia^ia anac® aaw^ ®ia aaaia mag 
^i«i *ifaca*i I ®niaa caarca acaa fafafi faaia 1 
aca ®w wcBfa aca? afaaia a® Biaa, CB?i « fsfa fan} 
mag 'aaac®a a® aw aieaiR aaaia • cai?.« fefaa 
aT?f® cap? ®r»faifa®i mt® cr^ 1 aa 5*r, ®5 car? 
caeai 5 a ? cai^ifa arca asffea ®*ircaa aw c®ibii® 
ma ®caai 1 "lafaca «fl®»T anr ai®ifaa oa^w •Pic® 
mfS caa Ri5iai aw 1 srbt awaw pew aaca wHfa 
*i?fhi cai6i#®rca aaa faw ccca cami aaaia 1 fa®fa®, 
wi’ifa "i^a ®ai®i 101 ° aiWR5il6 ( •a*!! afa 
®a$i ma caf"i 5 a ®ta^) Riarc® ^ai ^w aafa aifei"! 
caa artaal 1 cata ai aai aaaia ®i 5 «n 20-25 gm 
•aa (caif®gia cspiail®) caialca iBrc®a Rcsf acaafaa 
ai«arcRi 1 

®iRi a®^wi a'fw ®^rcfle •laai cac5a aTa® 
®a®rca fRcaca afsica casic® »nfa 1 mwcB diaicaa 
5 Tf®aw •iif‘fe-''n®wf 6 ® cjgafa as^wn '^aa 1 mcaa 
aw ®a®i asncRi 1 mai onsaca ’ii^caicoffRa cffl*fta 
®?®i ^fiaiaf ma aacaa caifecRfl fawia'f 1 

f 5 C’ica wif'^R, rsinf^r^^faR ma< eoifacRi 
♦n^fatRa aai aw a« 1 ®ca •Rf«Bj®ia fasiw 
rsiiPif^ifacRa "SIR Raw e^w 1 ma aia5iw cacw ®a®i 
arsifacaa faw aw ri • fa? amfRCRiRiltfaR 2 af 5 a 
®a®i ai®ifaa ®a®w fRwe Riarc® rraa 1 RWP^iaca 
a® 6 i ®aTa5 acR C 5 ia ri caR «iirw fa? CRTC^ 
®®5i Ra I maai a»?aia ri 5R rsnsncaa caifROiw 
*fawiR’ « ®w oiaRf® I en^ m®Ka wsiai faaiRca 
faf«H RBWi awnaaa caw aiw mifaca ®w arc? 
caca ^faw onaw aw 1 pi fRcawi® ®w «i*faia 5 w 
aca *iw fRcwBi^ ®rca ‘iBifeRm’ afsii Rf®i, ma 
cap! 5 % CR®. «nac® ww ri i faaiR %w a®'la 
aarcaa Rfi 1 



srt^f 


•^is^ra afa sii^ cw^s f«r«si i cro 

w iTsaii aaV, «a ¥c*fia ■nf«a i ^itacaa ^fiw 
?« siwf, n?n?rww «w5?«f c^ «t!p r 
5 ?rwjrfs^® "nnw >flf9fw ffca ▼!« j?i arwi stkii ? 

>!T«TT vm*?. aiTa^TOT ?n>rnrfj|v f^raav 

(chemical bleaches) ’fWTS'Wi w?i?i ^?ii ?ca 
«»!cv I BjhfvT?*! C’^KB^ 'fli? »n»ri <§icfnca '«’p6i ?sj'.«tc6 
'ST’i c^r.^ m » ^ vh ^nwi 

Vtaic^ >iwi TOi caiwi ^ cJif^^cs 

Jug ■ni:=w*ii ▼wc?Ji i -aBan »i«iciR fjjssTsilOTB 

(optical brightener) i 
•n ▼I'T? 5ti Tiw a^lacat *15, 5^5np? «ij 
^iSaroj, tflsRl# l^S f’fS S3^5^-5!:5J« 5tt5 

«nc^¥l!j I swim: f®H 55C«ia acaiv ??? 

^siTCStl’J^B ®«^iTC5f? 80119*1 W I 
ariwiVla ^?tC95i ’fl'siM =»!af vxs ®ra 5W- 
?hf«I >11515 'BIOTI C«C*1 £*15 I m arw 5l5f 

51151 5?ca 55J!:5 i:6 ®t 5 sieoi tr^w ^5®rf*iv 

9155 51101! a55p S5rti5 (short wavelength) 

£5*5151 « *il»f «nwi £5155 5r5515 95!^ 5151 91*!?- 
£51*50? '*9dl 5aiC5i:$ 1515 'aH’K® aiC5 I £5155C9 

• 23/1, »r« C5*«, ^n?F';'Sl-700 061 


51^C5 f5c« 5»-£5lf«5 5555 5^5 sUsjs afatrs '5ni::aiI5l5 

®W59 (blue fluorescent optical brightener) 

515515 951 55 «C5 5y?6C9 25-5151 51 5'SIRJ 5l^£6;-5’5l 
5C5 £515 5':5 I «NI5 ?SIC5 «I5 £9^ f^lCS 5tffe9 
515? fi551C5 I 

89 S^5. 5l^£6 afaaa 'oncBii^s Ssf^pr 9l®tc5 

5 I 5 «11C5I5 £51559?5® ^iS'fa ^5£5 £55 I 59T5 99J, 
vUl 91C«5 9in:5I9ll Ss95C95 «I1£5 >«9 9n»C^ ^5 I 
><151 851*?®: £5155 9K £55 ®if®C5^1 (ultraviolet 
rays) 5i oiuiiors £6ic5 *55511 <51551 5nf5, «ii£»ii 
5f95l a9rac®5 51B I 2*tWPl 51K>?t5 5®^ 92^1 
<aif®C5^5l 5f9<3 >1198915 5l« 51 >ll5lf9 I 9IC9^ 
«i?®:57l5l 5f9t £5155 95515 9W <^£911915 S595Tf95 

ci^'iiwi «if® 5155-58 5C5 Scslfli® o?5'5i (excited 
State) 81*9 ?5 I «i5^i '95"?Bn i 

csiIk^I '51^'2C51 '5IK55 ai5«515 l^CS 515 I 'Sl^ipen T-RSW 
9(oll59 515^15 l9:5 51515 555 ®5;i3 *1% jftsi 9K911^C8 
l^’li 9C5 I 5^9 9915, ®nC91l9l5 ®^8C9Bl «2*11 
<5I?®C5U5l 5l95 £5C9 "iff 5ta? 901 2*1151*1 5lai «llCf|T9- 
■iff 5 5lSl® *^5 9C5 I 

*|15®15 ‘51295H55 <5?^® tffB199ll£85 ‘51251’ 

><l$l5 ! 




^5<®tf515f *15917 5Tt5|lts|»f^ '«I%9t*l 

9019 55B S5?Bll59 *l£95 ®91^9 511911, 8911® f531151015 5lf9a •l5*fl, f5»lC55 f5f®8 9M15 
£a‘fl59i 8l5'515I, «(ll$f59 «£5fi « <51116159 515155? £5tf519 *I5IC«(5 ®lf8T9|, £5C«fBK95 ■9^IS-5il5‘n, 
C51C551 ^59.15818 l5W5lC55 51515ll?9 ®ll5!91, fflhSR §15155 « §55159, C5l®'Q-<5m9l6<5 iulcfCSl^, 
£5515 31^ £56 iW, hF?5« f5*?95’5, f5t®H <555 ^‘f^l, 5?191»1 5ll®515 8^5? 5g ®91»jff 15?<S afBh’S 1 
f5SIIC55 1999, t"l91<fl, £5199, 9li* « 515159 «1519l5!C!ra^ f5®ri5?rt ®91^9 « f5«15 19915 
95159 39 I 5S ISB, §5^ 5l5lfe I 815 400 *<2^5 <5ll8515 39 1 O^j’OO 


TV 

S3 


iit^5 *rt5f^^ C9t"9t<fl 

2J9, mis\ 






li) ■s>!«ia *n6?ii W®H * 

«nw c«ii<F JSffi 5-6 cvi?5 ^5 «i!W'n*t5«3 
JKSf a<2« V5® I '51^ 5.'!>5 k^'Q *I®[1 55 

fs)—"ro® ^ ^ 

«fa^ 418! i « 35!!*n«1cT?5 

f^»(ie! Q fl®! CT ^ ' 

3!!i\55*IW!!^ ‘SlItHlSiS 

*iBn ?!{I 5t5iS Dinosauria c^w 

ci(l5 BUJ!:®! ®)!|®L'a i 

f^WW ’5l*!*II ^iwi ' 

®C<(i W*il ’llS 

ca'?t-^’!ca*i\3 ^ii cai^c® ' »i*ii;5ni 
5a —*11? W5 251*^1 ai? 

^5, Sicai® am 20-22 ^3 m <368;^ 50 3i?!9« wW 
<ca ^51 5tnc* I I*? cscse ?? c?'i*i a^^®3 
®!5ctPW ^PFC8I« wra aiH ®c«l ^5 ^T51*P1?5 
«tP!v a«tifea^ «ifs? fta i 

iiwfl Ji8iSi >« c*igf «wi caw ®» aia 

'S vi**!f*!Tf an 5a fafsss ®!ca ai3 
as!ft!ga OT^nwCT?! tacsta*! i >flc«f5 cvr 

onfa-awifear v!m aw aastw a®w *Fai ca®, m 
f;!«65l «a^ ai*flw9 ar^fe-aff® arw awe awv 
f»g^ ®ijn ta® I C5! c®! aasa tssi i ^cav 
wit3 asa ®ihm 5ca w« aa 

si^wiaa I 

faf^ wwail an sja awj, ca^ faesicaa c^a 
caa aai aa i f*iW® aca aca 
nai cafia cana ai*lhi aifs's ans® 

acacg I (fiws aai 5a Ma! fa^«®,' ai ^taw eftaw— 
—‘fjiijn^re' ^ipsa ai5, taaiSa^ia f^sWSa a® 
‘c’*?cai®a’ 1 aasfsca, anaiaffi *i^Ttaiiai ▼aca 

fnf 8*5! 'fica ^taa'tc® ai®fl«fac® a^a® 

iafeoi ^i^^ca acaca (variation) aTff®v 

®ifac5 *itoa ^snifa aw faasa a^aicaa 
ef;!i wflsaifa® 3ata«3i^ ’ifa’jf^i ai*n?^Wc® 

Jia ai^ta® *ffai5f!5a avia la^ awR! aca'S cwn ai 
9 [V cvii3 aaa aca af'B® ahi^i^a aw3i 
aimv 5 * o *Ka cfpt 4ar awf® afaaf®« ?cfl 
«na nv a«rf®a S«a 5«< ®nS^*? aa® faalic:w 


>< 1 ^ aiaia*! ^tif3 sia wca >ia®ica acaiw f vsj tn ai 
«!c*icva^ I ■afa’jfea aiaicsi ji^jj awf®' (speciation 
by variation)’ na^ ‘siaa cacv &?ga[ (from 
simplicity to complexity) afa^l^s' ^wiila ®^- 
^faa ai«iiaif«! facts')® sia^ie a'Saw i 

^a ▼«iit3 ?:a af^caw^i i ’jlaala aifa cac^f 
•li vca afacacaa faf®R ava afaa^ fafwsJiaca 
5cac5 Ilia! ala's ?« khw i fv?j :>iij alaa'&»a 
t[iB « ®1s®i (rate and intensity) >i^o WR 
(uniform) ai «v| aas a»icH| sjeai »i8a *ia i 
c’pRs fsifa»3 mm e lac»ia w ’afacacaa h| 
aiwv sia^ras aJcae asiiijfl c^iSi jii« 5C® aica i 
▼ca, tf!"5 ?at«ia »5iwa csiiaai’i) ai*it«i 
afaa'Swa m ailca aisia sri 2af»!^i 
®ifecai«si vca aitv e Jia®a a^ilsa Stvcaa vca 
an wii ai^ftai 5 a ®iag,a • asiai, ®icaa cvS cv® 
5ffca acf siRiSacv cica^i?'® asi ai aiaTaaf®® 
aiacac«ia wtw 1 a^aw •'fsiatc®^ faien ’alaca»!>i» 
Bi^a aga acac? an ®iciiv bk“i^ ’lani^a ®ica *nicaa 
aiiacea ailca 1 ai^^wR vaca c®*iJi cvra'S 511 ® cvR 
ankaitcaa a’rtaaf®® ai^la ca«ii Iswwe ^seic® aica 1 
aig*iicv wi ta’nc9ii fa'siaajiacaa 

awiiav as si.ivisT-®a aiatfaaicJia »i%tRar 
invis "iiai aica a)ca ^tc? Stfew ars “Crypto- 
zoology” I . aialcaa ^aw ®sij 5i!a5 «lecaa 
^iiaiia^iMii Jisiai®!^ m ®cv*ii» biai- 

▼ufs aqila^n <«l sw^la siCTwacv anas vtaci 1 
a§®! an Ji^wc«(a a4ai« ai calivv ®av«ra ?iri 
avsi sa^va Jasi-awa ^®iil5a a«fi!ii aieai ats 1 
4 Jicaa S<>i far ? faval «iiai ^jlnalc® ea'R® 
ffR f5a I snvca awa cvmis 5ac3i aiC5—mia srtJi 
▼ai awsifav ha i aviarsca acafa aferw ’mi 
acJiv 'sica^ «Ri c«ic5i ftjsiiacaa 5»la ▼•sea 
fa58«ivn’l lit ! 5 fa*jia aicaa aicaa aiaviaW tv ai cv ? 
aweva ac® ^ia ancaa ataf area m\ 1 iltpia 
Sia?!, '5ia®la «iaicaa ^ta!5 aa®i5 tvrai ^v tviaata 
aaaivan ^®nta mi tv vi-ntav ? swii?! aj a®iv- 
aaTa faaaca acav VRuiia siiai ava breiiff® aiatcaa 
sifa van awl's wai aia 1 ^wncaw af 
(Lock Ness) gcaa apicvat caai c^faaii® Jaanyt® 


126)1, vcaiaaaa, 24aa’iat—743222 




1984) 
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ai«flW« ’»«iw t«w I 4 

jfl’P'f® aw^a ®«nfq>wiR 5i»fnf$ fsp i 

a^5» caaiCT si?iai^ca tm «siw'sia orfa? f^ita 
fs5ii"'siaiii ▼« ?CB5 I <11^ acs[aS{ wai 
a»^q,« c*w ai*fta af»f*ifaa '^wq «iivTa jjwasa 
sjtctI 'ai>i»a s»f t «i«® aa siiT»m « €ri si^cauftcwa 
<j5 fa^i*i ail I (SIB 81*0 faaaq fv b^I'S 



a«$ cii?^*flB c[i« JTi cv^, ai‘ftf6a arlfa** ai ^iw? 
®js®s ■nw ®ia aifa’fSi 51? ai sia^i ^1 -ai^ai 
caaa iaaifa^^ica aisiiar aica ^\ 1 

<siifi?via vcajia a^a wsrw aaaiavisl ^a'5j;a’tai 
’§Hla 'Biaia ‘cticipws} fiiw if wcei 

^‘laiajvia ^iMiaicaa <Fai aw a?car 1 caaraaia 


j-sia <«aa c*rai «w 1 n 

aa, faf®n ’wta ag faw-ft fai 
a^asiav e ’vcavaR cqatia^ fawi*?!® 'saica if 
faawiff® amla a*fa aif^a aiat aifai»* 1 a*i 5 faaaa 
tacaaa ^ca aa aii^w «r^af 5 cv faT«53«ica ©i^iaa 
(awa afa jf^a cvia liivffi) aw fjjaiw ^caa 1 
csit5i 5^5 'sTta >«OTa waw’sar faal® «kbm artwa 
feifcaiaii ona ail aata 'si’aa ok« rf®j gcaa ^wai atai 
*1^ fa^® fa«aw eiBn'stsia g^fa ai'saf 1 Ta^t® ^cav 
aaa acal caaica ®gs:® ®ica jiarai cif®aia sifarw 
aiwa cal ?ac«r«n aa ainpw ^la asiasr faca 1 
®ia vfl^^l—&t?a® ai ^®, «iB®s >ii’a6i ®i|pnaaw 
a^a? ’PBi I 'Sia lul ifait^v ®ii*ii aa**! c^, ^artfi® 
C5iar aiai ciwai ®ai 1 ana (a’^aia aaita® csjw »<i| a®i 
ca. ariwa oicaia faaca« aa Wgl ifiwarca arfaca 
aia ai I faa'Sacv =^it^ faca^ c^® caS <8iw« ®ia aiftia 
a*ia cica kbic? 1 

fassia afaa« caca «nw ai 1 «’BTaa «faaca auao 
«iiwi^*n® 5jal I 


« ftfea sreata 

aurBr^ata atai* 


ajwcaa ca "afS ®ica vai ?a, ca^sii 

Jaaa, iviHia. calaa. cat^a 'aaW^n ai*fwia 
^cal aiica ^<511 fvg Jil 5jf>cv fv ea ^ai aia ai ? 

«a arai aica afa anfaicv caia vai aia 1 aitf-aicv 
caw ¥ac« ^cw eiira anaicaa efiac® aca aWc^^ia >f:a*i 
far I ai 4 ari far uqarfg aufa ? «*! araa aaiaia >«aca! 
5 a fa i ai*fcarja aaaa anan arcacaa faf®s faaiaf 
fafes «Tca 1 ai*fw« wa faf®H fa«i?ftcaa 
fafm iraaw^wi wl aacai ^ aai 5cac» 1 

irmicaa aftawwic^ arca^fd ®icai 'sra vai aia 1 
caaa— 2 «wa. ^arpaia. cafaa. cafpa « aWai 1 anaiwa 
afta’aaia >«| ’fisfd asicua awi aacKa ^watawi aaa 
5 w cafaa« cafaacar irftacaa I'fja'S awi aia 1 ariaa 
ama ^wicaa aicv jpaa, 5 |iM « a^ifav • 
®il. aail m cafaacv a'Wifa® vac® • 


aacaa iif®a aw acsr caRa *if«a® ®w-a®icsfa 
«iaaf®r.a| aiiaai ai«fvi acw cif«f5® vac® ’iifa 1 
ill ai*fcvia a^cwa ’ifaaf® 5 Bt sj^i • anaia ill aaa* 
^fa® ai«fvi faf®« ai*na even faf®H ava 1 caaa— 
|‘2a atc 5 2 caev 2 ^ aaa wa? aigp aiC 5 80 caev 
100 asa I fv^ CVS? ac| ai*fvi ? anew wl ai^fcaw 
viaa aac® cv® Sa^gv f^w ai i far^ anwie? ag 
fawiRf ill ai«lcvia viaa swoR ana? caaicoss? vui 
faaaW fRca ’{faala faf®fl^TCs?a5a»Rflvi“fiwifvi wca 1 
vnfaai, aavfdfaai ss^f® iivcviaf v'fcaa ^<sf 
cal acw asn 5a 1 viaa aiivfgfaai, amfaaT a^f® 
afta wfaa® aia^ «'« 5 W cvia fasuwaa snaiw gffi 
R'SR anvfdfaai « vnfsiaTC® •ifaa® 5a 1 cvp? cvr 
af®f9T -nfacaw ®ipra ^51 aa fvg ai<vivfR« 
viaca aicaa fjj acaw acw iiacai vjri aia fR 1 


• C5)i[<larfi, cat! atfaafa, 24a«if*ii 
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fcw « N«i(4 


iiwKsi ®ifjif«f>e»Twa 

w^n vai 5151 ai«ltvwcv 

*!»18I5B (tissue culture) »wif®c® amsi ’vsi m 

'WfRfjf^TICBfS KSJl ai?I I SIWIW 

f^sTBw «ic$ fvfTffr aw iajfr > 1*15 oict 
® if« C’l'R T^'51«R 55 ^1 e *ff?R:»ft5 C*fW^15 
sjfl Slt$ I 

I 'SC^ W'^I 515 C5 >15 
»1C55 ^f5i ®l«fl5 >1’51 Bfl55 5C5 51Wa 5C5 

351C55 5W1 5Pfe515 IS? ^C# *1! t C5SR 5|:55^'^5l 

•Jire ®15 «ft5^“n5 ^5 WCT WCi?^ 6W, <^5 
55P» >li3f 5fl3f i^l5!5 515 V5t® «JTC5f I 5IK55 5C5I 
5i*fC5I5 C5T5? fJlH® ?5? 5Cd eab 51 « ^flrfsfWlTjWIC® 
4000 55C55 <i5iC5i (Piues aristata) ?tTf 

'II^Sl lii1C5C5 I ’n5I3«J«: C51C^5 *KW W5) 5511, 5lv?, 
'glsi^*P( aif ?«">■ f5^^C55 HI5 5191 515 I 

ia5f5^«t5't 51 f5-5^«rt5t ^ir,55 PVM WWIfl I 
«lli >15 ^115 a55^5t5t ^5 ®l?r®lf<5 5|tf f5f^ 



S«fW® tiwt siafsfss 5C51 af95l5 >1W« >1"*T55 


555 ^ « <P«f ?5 ®551 ««W5 515 

<ll^>i55 51 55 I ®5il ai®15 cgs'RIlflsr 151 

icsi 515 ta5t f5aii‘t5 515 ^ti ai5 (taiwi <ail55 
1I«5 515*C5>T5 5115 ) « 5I5C5W ^^1 5Cfi I 511 « 
»»^aW5 «1»155 ^fl 5C$ I m, =5fl C55'l ?C5T 
1 IIW 5 aff®5 >iw '5ll®C5(t51 15®! tfl5t C5I5 at®C5n?I5 

5»1®1 IPI 515 I 

851^1151 ai5'lC55 ClCC tUlffi 55C55 ^fl5 

aC5 11OT5 m ^ll ^5C6 JII ( W-piS = 5 ?! 5Cfi 
515155®* 25 515 ‘5^1 I >155 '®I5f5l®5 

(catabolism) cici ®a?6l®5 (anabolism) afs5i5 
C5«A 15 I 119 a5 C5C1 ICBl 515 >a5t 

nafsf® ^IH iici Kei I 30 5ica5 a9 wci ®i5 

nn 51«ft5T5 5W5 illlt 1C9 C55I C55 I 4^ 

91115 C«K5rli #afe?®9 Clt’F '5l5ts)®5 alsiIS £55l 5C® 
41C1 I 45*1 5«I1 C5C® »IK5 5I9‘C1I9 BlW^Wi tl ? 
515*5115 9115 19t—Ca«ftlO|19 5t« gI5, =?C15 SJO 

2®f9 1515 15®! SW. 55 5*819151 §m, 155515 

0»l. 555W5 irtui®! gl5 5®nl5l C551 


t 37®*r 9rt. Js >«5ll 

155551 41^5 30 51555 ^5515 ^5115 41IR 75 
51555 ^115 ifstl 59 5*815151 gW »fW 80%, 
815019 IPlll®! im *119 70%, «5!f gw *115 56% 1 
H'*l«15 51«45t ®15?vn5 155511515 ®«« «C1 
1HI 515 20 «C1 30 51555 55515 5555 70 5151 
90 5^:59 ^15 855CI9 59 >1*81915 11®! 50% 151 
515, ^589 5551 99 5*8191?! 155 60%, 555 ^15 >151 >151 
85»*F1559 5151155® 151 I 1J9« 4lft tlfsW 9111 
191 515 30 51555 55515 815515 C*P'Al91T5 5551 
SSt?! 11511515 C1I5515 *t1I«f aiCS! 515 sii, fsjf^ 70 
£551 90 51555 ^519 815aR C*15ll9!15 »W1 5% 
£551 10% '5!E5*ft5 S®")?! 1155115 *(11«( *n€91 515 > 
la. ai*5 51'S-,i|5 ®5! £551 «!I5'0 1W 515— 

30 51595 5111 90i 51595 sjCia 

^5559 irtiia £:?P5Sni 

51111= 10,00,000 500000 

245*^ !|c ^5?9 85 *= 1,500 ml 5C() ml 
^0 1915 15®!= 1*035 sp- 1*020 sp. 

gravity gravity 

®llF5I'e ^515 ^5 11^11511 55519 '5^115 gl>l 

ai5 50% I 

fl^. £11 4^ flfia 1519 n^15®l 515 ? 4 

5158 flf®H fimill S!®1S!1S 891—£5 55 f5555 £115 
?155 ai'tell f5f®8 S®!! £5^ 55 £11555 5W19 

gT5 •Q tl| fig <5IC!f5 08515 gl5 t 
51«fll 5fC8 flfWT Sl®5ri— 

1. an 5®51lfS 891 £5 558 8^555 <[5 5 ® 

45t ^5 5® *ff5«I® onip ai-g 85 £5 558 ifl ®li51®lfi5 
51#l lllfl ai'S 85 I 4$ 55 lftt55 f5*fl5il5 IW® 
£1«if 85 I 

2. fisla 5«5iif55 lui f3s«5si9 fiofs (Clinker 
theory) i 4^ sramfS 891—595 ^ffi 559 551 
fig fig f55!9 5^1 *J11ilf 8f5-£1I555 5551 «WI 85 I 
Jik 55B *fiwf C11555 lrtl5®151 lfsi55 £19 I C551— 
^85911515 £a«ifl9H, 8151 0 51^451 41 '«t5555 9«1 
aiH^ 11051 515 I fl'g, 4lfe 111 £551^ 515,5115 
£11 4^ 55 lf®1151 5^1 ail«f51 £59 159 fl5® ^155 
II ? £151 flCSCl aHt-5UC59 8155515 ifeS £5 fiaifSl 
5151 £55151 £1111581 (COllagCn) 1155 £aif6s| ®? 
5151 » CHIKII 4159555 fibfOUS piOtcin I 

4^ £1111511 551 an 2®f5 89 m 15 nuds 

(flexible) 45t B5*p5 HCI \ flgj, ncn 559 559 
*ff9r5aa:6i^®; fig^^i (polypeptide chain) 5i5 m 
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f(\t, 19S4) 

C^tWR caiffisT JR9P 135 

«ic^ «nw ®iP5 WWW caifSs? sg 5J5 

<e <sia^% 1 cvw c’fi^ 

c«iw’?i^C9 «n»ii 5^1 erBi9C5 ac^»j ^51 (c^mw 
caiW*! B« c«f ) »i5«¥»ii«» «[i3i 'ecSi i?i 1 

3. «?iara1 f^g f^S «ih*h 

4^ ai*fc«ifM 4i»i wsT'^Fdi (rwl 1 «8»q-aW 
Cx-ray)« sW (cosmic ray) <siisnwa 

W 5 C»FIR 9 agfl ^f® 5 iWSf I 4 ww s; 

64 6 *T' 6 ai cac® i 

JIMW*13» *f^4r|l1CT ^*55 caw 41CV 2^ PSCV (SIl?]? 
aaa i ®s m'QSiiS. C4. anf^Ji jjaascaa 1816 ^*2653 
aiwi «wii5 arsKefi^ 1 ®h siwi 916-car agiq-al>« acsm 
vai 55T, ap^ 9f6-cv fvgl arai ^sr ^11 caai c^m 
14 aw *iH ca 916 $• 2 acar awa-al^ acai^i ar<! 55 k 
vsiai J^ai^ «^lla«, *il«“ii5ft « aiaa® ancet 1 ca 
916 5*2acar ?aa-aN acaw aRj ^caliisi, 14 aic»ia :itai 
waa 616-$ ^'S 4a^ apf'l 316 aiac^w cia alara 
^»ijfl« I 

4. 5^«fai$awl6 sjer—ciRicaaf T[a«naig la®w1 

alia an^ariacsia aic4c6a aw ca »iais ai«it c’ficaa •j^l^as 
DNA casiawa m a'* ca«ft 'Stcaa ^3«« 

lasTla* I caai TNfw« «ilNOua^4t a^a-af*« << wiwj 


an^a 'sraaSla fljl««;®a $1®^—sn$l®, 
a^»iar—car. mbsj. Isj:, 257fa, faWa labial 
^6, atf»[4i«i-700012 1 ^»n-30’00 6ivi 1 
Til-264 

^16p 5 1816 win 4ICS I c^nw wl6 rsiajia 
at^la «Tac®8 awsw fal®*? iilawa swicaa *nla5a 
w«ai <[ww» wl6 wiiw airte6. a«i5lal?i 
ana ai^N anfalaar Ifvnw « ^iwi Jwaisfla ®iaiiai 
ailal^^cai «wiwi faaaa ca««i «nw' c“icaa sal6 
®ww *n6iiila«, a‘lwla® a^l® alawa lal®H “iiaia 
wa ama ajaliai ®i 4aF 4^16 owwm troenssii 
I a$16a srtpaca 4arl6 ‘ 1 * 1 ^ 5 ® aa'aaiV 
^ i(cast « wpaca «nt? fa4^ 1 4»ia aiw« a$c»a 


’^lawi >ii!ncai •arlsas DNA-c«p Wi l^^i fewasa 
caaw® aw I 4 $ DNA caaw® *ii 5 W ca^caiia 
•laSc6'asi’ ?«; Jfcsr, Iw (gene) gl 65 « cail65^ 

J®la area 4 a? caicaa area aw, siawica caial6 
a«i aia 1 ISia 4 $ eica$ alsat, w^®i a^c® caicaa 
a^aii a-ca aiica caaiw evra lasiw aiai cvitaa ’wana 
^1« 5 a ai I 

ales etra. ®|. ai 6 « aiia. la. ca 6 cina 1974 
T=^(ca« TaHra f 5 aial 6 caaceil S’llal® aii‘»flal 6 "a^ 
5ca I 


aisf 

iiv?-»laii arw 

aaa 

(55!iii^»i4 ®ita 
DNA caaia® api®i 

sii^a 

70 

50 

51®1 

60 

47 

n 

30 

43 

cat? $*23 

3 

13 

$*2a 

2 

9 


^ca 4416 arai lia ca ai4arj ^acac? awaswa 
laai6 asia lasia area 1 caai ata aNeftal In^iawiia 
'fl'^trflal 531 • ai«fai faca 4'atai aga aalap- 
laal’^ia acaiw ®nw 4 a? Baft'S 1 elaaiw 
5ac®i 44la^i aea 5ca cala^icar ali^ila® aacs 4aJila 
aiaajcar« caia aai a«a sew aita 1 


afasa 

lips anw aia'salwi 4a^ ®Ta« wa 'glaan ca'sai 
dlK I 

^4t16c® ca«a l4f arai am* 1 aan anw 
<513® $l®aiOT aiE?!^ >sp?!a alasa ’neai aia Tiaica, 
ailscc®!, ’ilac® I lar^ a$16c® C4ia wwisaTca^ 
«ai41«Ji arrcar $l®waa C4w ^lar® ca-eai 5 a 1=^ 1 
4aa lai <rl*K®a aal®a araia $l®8ewl6 a$16c® 53."a'6 
53 Isi I 

a$16a fealnwa *n®w aiica ‘b 14 ^lac® ca 1 ®!h16 
aaaji al^laa aiaaiai!*!® laaf, 4ld ®ia awi 4arl6 s 

a?® 4191-lipfe 4Bi ai caw« 44ai latapane aw am 
ca, aaa«16a aaiam ai61a wa'^ aila®wn aim® 

l®a 5W« awn *irt arcalacw 1 ca mof ‘sllar alac®a 
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TOi iMtsi f«»r’ ct cicsf ^5 jprwFi 

W 5R11 tills jpnf*!®, »!«!? sw 1 

oiiD OKsf ’JWR WSl CT« I ’Fiwt tH^Si ^fPIl 
ifS «nw 1 ®i^«fi ti^^*r glS «irae c^si 
c¥H ^’im «nw, iiPn®iH 
>JW!W I 

fs»^« aR<t«ilc® *i\c9T9 Positive 

Sciences Hinduism, tn. cv. «irc’« Mathe¬ 
matics in Ancient and Medieval India 
STR m tlltlfST *« cw 5C«I I 
£•!«»¥ OT’WT’CV C>?W*fl ^ til glS <«fi?C5 CMC5 I 

^c'w. vfiwwi-roooog 


^fSc® l^pw *rf5aCT aiSlsi rwv m 

wem 1 ®uiRi9 arst*? «if^c®s rwi^Iw *i«t 
’it'EW f«l'»|!V « tll’J’I ®C«B 5C5R I 

«if«ic®5 af® ^fain*i OT'na'Q •a’i’? ®«B tw’? 
»w5Ri ¥aw 1 

tiiwi lawsiBia fwva aw afaan aw 
.1!^ ®«n^fR tiivcD tsifaaai vai lawa aawra caiai 1 
alls aww aaria ’^aw sit^^tg^a awicst 
taaiJ? 5S1 sm c»f«i^cv ^lai aiiaw efRWJ? < 

fP5* 


*rt^ siwc^r 

arav® ^laalaifat ^s^WfSScSa fasusflai ^Fi^aiaam aca>l*ffii 

« fata^ asaif® ’acacf*? 1 tuft ^piiawstPi ’^ai ?ca tn®!« aa*! wa aaaai? 
V 5 « tn^? vaia aww 1 

tiivfS csilfsiv jt-sa-fala^ ailcaa si^ai 'Im a§a acaciJ^ • l^acaa salS a? a 
15 BKS aasi *[*rit «{5 Ran?® aaic?a Smai'nl w^viwi S^wawa >ii?ipif—a«f', 
aw, ^fHWiWR ^iifa I ®Ta «*fca aiwi^ara ’^hstph ?s i ^ilRsna c’^lJit-iia 

fasijw nr^’TCV ’ani c®icsi « aa% 1 Jit ’fiN Riwa 5i»f ji?! R5C® “*1101 

Rat! ’i?Cfii^ ^anc*!? a« I 

q'jp oo^ 5^-tR-?af*i^ »n^E*j cRiwi ^a ?a m tuat afasi ata ?«1 aiaac^a a>i®aTf 5 ? 

tiiRTvia aaa ta^ ^insi ¥«i aja 1 an*iR®Tta tn^l aia?® ?ot »i^ Rap ^aieia 

>insa?ca I 

R^aiBarc>ja jn?rcaj l^ifsi® «afc ^5 rt^iwi R?®sraia f^i'^acaim ?ca *rcR Rat fa^R 
•nfacaca® ®ia criph apf® ?a 1 ai^fawa r rr Jifsi wb 1 lat*iawai skr rcbr. 
awiafRR fea’fwcR Rat -'ilaai^R Ir^iw Ri^aiaaw anRR^ita aia?® ?t® *nta 1 

• C«tC^ CStt©*? 

?iiwa ^ 1 ?c® ara^ ^dir Rieai *na 1 RtarfRaia {CTif«a® aisjfSR aRi«i) fawiR 
RiRitasJla ai*JHaaii « fehalaaH ^rWISScSb Rcawai r 5 mw fRca via ▼awRi 
tiai Rdawa RtattR, caacRi crtcri aRif®a wtcr ipnaiR tia wer funiiR—®i ?cas caitSR 
\^RiacRa awsi» RaR sfiRt® ?ca can^ awf®a wnar fi«ifaaf«Ka wiir fea^WR rie® 
*nta Rat rI Raana csiISr Raota ^iwreica Ria 1 

^RfR^atoia Rcaj ^a-lR*fila® ®i*i 5 itoi c Rte^si awia awi ?a 1 r^ ^RfR&atea t aw .frcjfatr 
Raana cwa 5 ® cRta «nw 1 cS*^ Wfecaa rwi ®iEfa 'it«btcri aa fajairlRR« rIS 
rrIS ctH mwi caTS *n«ai aia lapaa fapaa Sfawa caaca 1 laanRlai awa rwcir, 
¥Kia RiaaRi «t¥ ca afar® *iai«( Riaai aia «i aiaana Rca aara-^ *paaiaj fiwTR 
¥« caw * 11111 Tacaa ▼» caai acaca, RvfS awifa Rraicia RiaaiRia Rft r^ a?ff* 
faana RiaCTi aaca 10,000 Sr 'R^aiai ®a*w aw *nca 1 




JIC\5Ta!^t«J C*W flR!) 


uififl f*f;i *ii< 3 fl[i 5 ®iic’iSt 'Sra ^51 ei^fi 

fi^'sTwisrcini ‘»f'ri«(f«is5TCJi5 '5i<jn*fC¥« *[W3t fa'siis 

ffca I <013 

31 4iC¥ 3TfCS|R 

VC3 I aspifS psht'F 

^F3*l ^13 3!3*lia *fC«f f=[p !?'3?113 JIC^iS-Flt^RI 
tm]Uv ^i:< 3*6 CafT 3 IWl 3 W 5 «?ll 

S?6s I 3IS3P^ ?3r'g '5It^^>$llW3 tj’tlfs*! 

Jic^'3 ^ffSC® ®: f®. iW. C3l5iC’F ’FSl ^3 I fsfjF 
fj?5f« a«n«iiH 3f3csT^T 1927 «j'^ir»F atfisf- 

f 3 ®l^[ kSICflS ®I 3 l^ <3 ai 3 H‘ 1 Cf 3 ^frlJ >JC®i 5 f?FmC^ 
cresi ?w I 

'Snu ’f^flft3W8 a!^!H5 591 1 

1926 wcv 1944 f3^3 viffitfi ®rt®3rt53 

^3 ui^ri l3'8T3*fii9n:a 1 caifiisW >^^$1 ’f’fbi ilScaic^ 
C3*i ¥cavf6 ta’a^aaneia <3 s^nacaSals 

vara aa ««vf§ ocaa fanla^rnso 

«i 3 Jj’rr f^PH <sn>ii 1 ^«3k ^ fasiwa sFsia^aR 

acaiw cT«i3iJlla pri ^aia aaisj 1 a?9i 

laaifPia cvi?? «ff$ei jpjjbi JiwfCiRi nfa^ wwiawa 
ia^nca »nw »flJR f'vg arai? facv 1 ^’3?? 

ac3“i "PBR ®<R '3OTC»i f^sr fasic^ia 
'ap?c3ia<iwfl vw I tia ^sf® ff9i pt c’PFi qtrarta^fCTa 
^Jai rpT^Ja yw® ?c9i pi$i 1 j?w3 51 c® J®l3 vai 
51s® 1 t^<j'a i«3icalac5i^ i-'kvfk 'f^®i 

aifia uif«il®3f «P5fBn asJFi « finaciSwIa a'^’wf® 
c^iR c^Kdl aai^nn tvf wcji f*FC® ^aaif^ 1 
«3fF flfq JJf «*!:§ »|JtI3H 'S*C9 CT'Qaia CKB inf'll®^ 
’i^vw^far ^sf^ VC3 CT«flH *wai®t Itccsw 
4(1 fsic«w iflic*f?«P(t‘5a a^icBf aia^aa asarf®a 
^*11 ts(C3ft vca CTsaia 5aa wrs 'i^c^^ 1 pi’pw I'fbi 
^ f«l^ t«*c»if«*i‘5w Wwc*3 WKJ cansRi ca(?i 


wca *f(5C8(Ji I c3TC5»iq >113^ »(t 5®13 PPK6ia:*pla 
f®?'! iKl-Ca Timi fs(W S|^«II VC3 i®li 

I Bilafaa s^iecg (Laue) af®^3 to vm 
▼ai3 Itc^ caitv aivf^ ®<r f®fs? aiia-aawa 
>fi9Ka c"»('FC§ifs(^ia fs(a1'^c*ia 5ac3T?it ’vca 
ailsica c^p9!DPrj( 1 csisfift® aftiraaia fsf?® 5((€ca 
c?icSiai(c«pa al®99fwa ®c9[a citsiiifi ^ca 

Isw C!(eaia vsajfii >iw a^f®® f®lR «a aFta cjpwsf 1 
5(S3®s vitoia eaa ▼w «ifc® 

333 !» I 4(3 fsia® CS^I faei 4(3 '!3H:'3*nE‘3 K. S. 
Krishnan, S. R. Khastagir, K. Banerjee 
WiiJUwa 3 ® al®®i*n9il laa? 

’i^’fsHwa 'fl’ffii 39( >ii^?B® ^aia 1 aia^ila^ acaaaia 
4(3 Ihw (flasld 3131 aa?®® ’vaia csisi 4(3 3'»(aa® 
Saf-ic'Sj 1 ®?!? a^c^faeii:! ta^icaa ^ 1 fs(® 5 ii 5 i«ii to! 
4(3 Fiver Ji5vsiifcv fw to fat»R acaa^ira c^ca 
*35(31 vat® ca*(1 Fit5«6 to?! I cvM=^a 8l®« to 
4(3 aaei 6fR 1 >i8a®i «*5 aa®i®i 4i3 sitai wt^ 
ec^ caiWFia c^asiiR ala vi« aiferw 

Mn aia5 cat®*! 1 Eivia iera a»ra*( ’Ttaa*na «ri 
4(3 «iivei cFier I 5 B 11 fa. cv. astv Fi5i3v^a 
to f®f*! i«fa aFKacRi cvta« «icrv spriaisa vw 
vta CTttsi 1 4ra af®f4a emaBWI^to® a-a*! m- 

cafawt'&a vw ^pratsi 5»it® aiiw ®^J! f®fR fvta 

iDtei*! ®if^v aaioifaaiia ><i9iivia, aia a»i a?3 ata 1 
1936 cvtv 1945 ^icva sitai 5ic®}®*!(«( D* 
>$iif^f6^n, 3 Pifjrviar artaa fevTca*!*! Fisnaiwa snaita 
« 3 t 3 it*n*^aiC 3 dto ®iC 9 ra af®v 9 r*r. eitaa aja, 
f®a(v 5 c¥(C 3'W t«a< cwi*! (Zeeman) <«tv#, 
caitonsia 5i^taic«5! «iu9 cera ®?3P-Fi^lva*i a'?f® 
f*!t3 «s(*r v®v^fBr Stsitva vw vacen ca^fet 4i3 
®i*njn*H «iM®v ijr’jc‘in( jwj 35*1 ' 


* 91 , ’rrfirirgi c*(n. vfnvf®i- 7000|9 



no 




[ 37«*i 3i Jwa 


4nj af^cKT »a® 

»ip?CTiRr sKsf awm ^sra «ii^ ^i ’ras- 

stiw f59T I ^5®»OT 'Sf9 aipf® s^’Wl^gf®. 
HJJjKtcf®! sitTsa*) I to ’PTO 

siRiwFi aww^ 5® cvw *nT9? 

»tTI«f?«lCJW £TI5? 5 ^? ’i’T’illS »jsn«nc??fl «:« <113 VTC? 

^eaia I 'Sicv ’»tc^ jjisnc® f®?si 

Jisn«ns? !ii ^csf wai ©iwvief^cs 

wc35^, t^aicsRr cvis? aa^ J?i i 

»ic«wi^«r jjfvia aia ana i ^i^assil « 
5TD 5ivc«fa ariw^ f^fsi cacsficars? ©wapii « oti i 
pfnfRaijftaio to fs^is 9rt afa® \ faf? cawa to 
aTflfjflfsv ciia?iaai8 aiai <aw >iaa®la sif»aato<3 spj 
▼ aaj« ®»na 'sana « Jirafitav^ia faan? aidi 51 ^ 
frca »r f®fsT 'Sa fasfij® ^caisi 1 
’wca ar^fi5ai®i taafafnaica ^aai ciajr*ic’aa 
'aifar ^a ^ *fc«r 'sifaft® wim fa. fa. aicaa ^'jia 
anac*i 1 JiwistfiiacT »fasi 5 t«i ani^ afpnsi aw 
f$fa ®i aaa vawa laa^ fsafacfja ws wi 'sna 
▼awa I 

jjpsraaicaa ^^affawa ^"ta *i^ia «na® 5»t 
1945 ¥fs?¥T®i fa'afaajiarai 1 »aaia «na «vi 
(flari saw !?a i?[ aai Jiaf*fC¥ fs?ca aFW 1 arc^a aiaiffi 
aaw £SF»fWi? f'sfa 1 •laieffaaiw fa^«ia mv^ »iot 
fi»lf ^eara Jiw »K9r Jiaa fa«R »riaia «i 

551 ^!£v I ®it ^19 Biiac^a aiiasias? to *f?ar 
faaiwa am aa a^fS «iwa 'e^'Ka 1 fafj? toia (av 
«i?aaim ags[af af®«ia '^faviaf 1 

“maia«i wear ^?nif aiyto a^maaffa 

ai^aaim cacar siai ^er f»fsw aj«l^ ^ aai^wuft 
■aafaiRi sjmoi a?f®a anaiwa aa ®af[*R aFaia 
apa^ia a^^is arcj^a afvia 1” 

sf\8i>i caicaa ai^ ^f$ ’lia sisq to cum 1 
wmaifafac® ^a fata «wim a« eii^ac*! aemto*! 
¥awJ? to I ff| >iwjar ®^a, Sasn^f viiat f^rtiaw 
aicaav tm 4ia aiamw -acsi ^ jiat mrurffjiiiw 
« aif*ic®a ®m®a faaagfm Jiacai anwismss aiaiic® 
«iiTO va»! I c’^R *15151118 'lia siwct snwai 

f^ica ^safii® vac® ^naw^ to ®ia Jiaian 'fw 
caa sii vai *14^ fasgra -latffe^ ^ i 
esiffsiaF faaf 'aia ^ic® risfw to mw\ ®ia ®tawj, 
sj,8i 8Jf®«ami (flat waeva a»ai aa saic® £5^i vac®?! 1 
f!«♦« wsifjw fata ai*i cat®?! faaato fsiwa 


m vea siif^ca fat® uiat caca asnam taa ’vta^ 
aift®?! I am? caai ca® ca ^ aq^® •lanfS ma^ 
ca^ faacia i^aiaia aam i^taw 1 
tfiarftofsRita caw fata anla^fti^a ^^siJFita® 
a?t^ faoala awifav mx enwism ita aOTma 
cafatar «n?*§ 5tsfa 1 fac*ia«ai« i«a asflaraaut»ia 
aaiapi fR, <fl¥ai r^pi^ to aifto »f?w;! 
arwKc® I use® 64fS «i®la arf^ si^^ataa aaww taa 
aiai fa^ia jw i massif fsiiia^aiBi awffi c*ia 
aawa f®fa >iiaa»af«® 5 ca 1 ®fa ▼wf^a 
?I^ia S»wf® aca^ caitoia lata aiaaiaiaraa 'aiaii 
fata fa*fl otwi sroicaa» 1953-55-iia atai 
5ic®raaia ^Sfiianta® sfls® tof ^lat® ^isfS ^aijaw 
fjia® c5icaa 1 'AC® 'iiia uto fsF aiJiiaiaa aaai faai 
®i *asS 5 ta Sciw afa^ 1924 ’^>§fwa a® ai^rewitai 
al?f® 4WCB fafa fa 1 aaa jffi faaw aafaa*!- 
^fm aiaia«i aaiaia ca«ai 5 caca ‘fiat 'ataa f®affe® 
fa«^f 6 g afasia ©nwiBai ®at atf«^ ^ifafav *Fai^f 5 i 
caeai «iic5 1 f®fa faa®gfei «iila>^!^caa arita 
^^wa I aiaia ‘fim ca a^ia aamia *iaie(faB 5 itaa 
caiCD fiv fv®Tca ariw tiwicai aita ta$i caia^iai 
5 ci^ ai (fiat ®n^a»fri^a rft^ffi aac« faaaffi fata 
fa*ia 'siTWisaw vateia 1 cni^aj^lcaa c®!sii aa^^sia 
^ fasifa® ®ica faica ewtsra ac®iaaia m 
wtafv’^i ®p?a 5i*J-»f®i^f ^f® S-asiw aacaifs!® 
enaw ai^iita taia to on^a^^i^taa acar ®«t cw^ai area 
enacaa jr^ arawa 1 cafaa ca^ a^aiafa sj^iawm 
«flta cs^t«w cafaa waaw 2 ?ca n® df's^i® ^a ^wa 
ca 'em faifa® aiwiiffia diarais saWfi fatvg caFW toa 1 
®iaw fato 5 c® aa ca 5 it®jaa!caa sw »fi® a? 
(iiarafa «jfa®«i ?nf«if®ar *wi«{faancaa c^ 5 K aw 
gfafa® ^carifSi aiaaia caw cOT—mvffi >^if 6 af 6 ^ 
mat «Rif5 ^fefasraa® a*\*s faetif faaa^i a«na ®1 
viwa aiaaia am fa*! a^a 1 ma w ra^ n to 
toa Zafwiaa a4«raf®! mat fsawia 5 wfa®ia m^ 
atfaaa 1 caSi^ to m^ fDmfd a«i aia^ifa^ 
naniffaBHa, aamarnit, afarnfama, affafaaii, 
^isaafawa mat as®t?a aiaisa^ aFit* ^faw aiwi 
aaai miiacaWfc® tia toa m*-ca c*m¥tii- 
»if*i 5 & I ^ «Toii maa a^a fat4w5 fae 
fam mto ^w vea cat® wwin maica m^fS 
faf«a< cawarn fim an^i-q!to*mr 

▼wf^i awfa Sanaca tm ciwn « a«F®ia 
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»ie«j»wic«nr w«f ) 


illvK ^ JWl « (Si^JTTra fsjfu'B 

?m?*f® C"»fvdiwicSifJigniffi I 1954 

ip$nc9iisint*pv 

J«W?t Cvt"I*l OT'fR VCR I *fiW'slviCST 

«iCT^uf9i *n*i^ sTiRcafiralc® «n 

5;c® qic¥ I 1953 ’?><hc^ 

(»r. T. 5 ) t«c«re»i ffifjra a«isi «f®a coW? 

sisfS «5rfa3 vac® i «iifg tak cm 

ata ’VH f!T9r 'js^iaaiw 2 «ta ’ffacaf^csfJi <aa? ^a aiai 

'5iwv^f«T aiis^Ji aawawa « aaaif^^F ?i5f?(a aaii 

?-'(*ffac*ia vie? ’jpai ^a i ai?f®at § 5 ^ aaa'i'ifeg 
c«^f»a®i afasiit’ta viccfa Swn«i 1 aiisit^eerist 
aJF^fJiewaifac® m •gi^? ®iii5 1 ®s 

?aaRBa sicaa cif^afa «i^»iica acMca ii’grffiaiJi 
<3i;5s ak^ ®TCa 1 Ji^*ca ai»nafji’F facwa*t 
vii$iaR fafjpia aifaca ara'^a sjf^vi^fsra k»i«f 
TOJ 4nj$ itcaav waai \ 

tm a^iBR even fafR uakWai « 5i?roa«i 

JifTeia lii'affi asiawi a«i« ^ca c^r, fats( ¥ref$ 
c*ia vara ^1:4 fac«rc*f Jn^pei! ciTea !?a 1 Icsi’ftfR’F 
Wc'n ^laca^siaicsia fawesn area fafjj aiaeaa 
?w’F afsiafukia aiiawfiiaiCTa 5i?i?aai «itaa*i bwr i 
'S ia ®i«a a»[TS 5 i faarcija wiiav fa. fa. 
Jiaaicaa aa:wifaiaia fafj^ c?iaw wear dpifa MiicajailS 
ake^a qjjii caev cica'Wfa 5ia»r S-aiea 

aiacsikaicsia *jaa»\araea 5 r i 

1951 caev Jieaiaqia ara afa agea^ 
^Scaiea caea oiiaB areafe^Ji 1 1951 faf^ 

ai^R’fca faica mnav 'sai'^ia caiea, ®iedi 5 ia^e»f 5 i, 
w. ini®, f®. «aa< ««^5. sn^caa sii^af^i^aa 

»iw g}5c®eiaicaf siffia veasn aqannv arcSi 5H. 
raacjRj ^>iJiaia( «fla? fSiaai^e^ria ^le^ caai ^aea 
*nii 1 1953 wafa 5 ®ie''Ti:’& 

f^'5 aiawa f^aiifvaa e raifs «w f*rea 

®ii?« ^ I CTifeeaa aifw, c®J?sn4 <iia^ cKa'itsiaifvai 
caeae cjiaia aiiOT 1 «q^ :geaiea faf:? ciser?®!, 
caric*Rc^ii!i, ^aa aia gea «nwa 1 
?faw flwnaar a^if tua^ cvfc»Re?e^ sftsi’i 
taieaa acw Wn® ^ 1 'Sia *Riaa 1 ssta ^bi 8 ?<aca 
amc^ikic««i 5 i w Jneae^a fafS^-'S caia faca 
f956 «p^ I 5 .^ aiCT ei«ta anaia «n»fca ?a 
saiR csnai^f^B caia ffca aa*? 

’’^’w cfflw ^1 1962 'fla^ 


waR caear ®ea»H aif« acaifcai «iwsn?a aarca an 1 
>Jf awat *nea f^mfia enaica aia faaia 
0 rHcaa ««▼?§ wfaarea caia Ito« 

1956 vf«i¥iai faafawims caev aiaaa 
as?a ¥C3 faa®T8a^a SaiBie^a m a?a ¥caa 1 
aaa ^la aaa fa»i 62 aaa 1 aisreara ai aea ¥icef 
fiisicBia ■ faffi I faaaraa'ta ^^faRiR ¥ca 

fa®i{Ra c¥i:^ 51^ ¥C8 2«fa aer (oa aifav caiaRJ« 
faaie??a ^caaffi siafafea aiaia faa^a 
acaaaia =5iaia 5}f>fi ¥aea cscafaeBrsi fafai fa^g 
2scaa faaa aif«fsicaacaa aafcaai aia ScrTfaicv fisv 
2 .aJca in caea aif^fJieaacJfa i^fac 5 ia afaa^ acsi 

cna®?! ¥ac«R I afa aiai >flBf 'Sierra aa¥ £«IC¥ 1 

fa'saiaalca faaiR arSwa ®«fa faaiiRa c54ib 
^ aafji^iaia 1 aafssiiesia sicsf tia akiai e affaa 
^ie¥ ¥ieaf ci^afaa ¥caf?Bf 1 a^: 
®CH«n w a^ftasiiei 'Sia kaafasa aa«nfir >ic®ia^(i8K¥^ 
¥cakcBisi I ai^ c?n¥, fa^aiaalca ata rnfarff^ 
«iaf'gfa eikea^ wa ?ea cnsi 1 ?ib, fan taa^ ®«eaa 
aiw <3i®i<!fiiRi Bcai <iaaia f^ea iacbr vsfviaia 
aeaJss^R 1 

®iiaia5fB iiia^ ai«{faf^, 5!$ fger afa icevaiea^ 
®i5Ri I Jiieaa c-iea ?[* <iisi'®a-fa f®sf$fea^ faf^ 

fgCBiJr I '5iflinfac¥ fafsi aa6i^ aa*i ^ca fjieafacBisi 
aafii ®mf»if>ia ^ ^eafaeBi?? rrifage^ 1 f¥^ 
isfacRa c*fa aie® »aeJi ^la ^csr^i fafsr ji^r <3 afalaa 
cif a^ aiaia \ fjicsa aif^¥i caiev >iia '4¥gi 
aieai area i 

1. ¥iSea'aa c¥C9nf«ia <sia lf«aR JfiMRier JiiaiR 
BBi¥ie®f*i [1935] 

2. f®. iriJi. fsi [ JiRiifirv ] ¥f5T¥i®i fa'afarnwa 
[1957] 

3. f®. >1151. f>i [ ’n’lrif^v ] awa^a faaifaaiwa 
[1957] 

4. f®. ««Ji. fjj [?nanffi¥] <iii[if^iai<r fa^faanBia 
[1957] 

5. »•¥. am. 'tm, aaiBi csiRi^ffi. [1958] 

6. wf-ieviysa, fa'a®iaat fa’afaajwa [1961] 

7. f®. f»i, ^faaR >^if6>if6¥Tsr 
[1963] 

8. f®. m, fsi. 15iPBifa¥ 1 fwaf faifaaiwa 
[1964] 
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i 3t®Ji 3a ^ 


^la afriy® aj fat«i< *w nm* *«?« 

1 . fasnita’i^i’iT®. ^^*1® <a»R •wWfaow, 
faan -f^awa aiBiflf «rtaw*as« [1929] 

3. siMia*! 5^'*al!t ’iWFJ af^a>i, *?aT- 

'siiti® 31®*i [1944] 

4. 5i®i»jta sin"i*nai <aa ^nawa m 

^?«ai [1949-50] 

5. W!, wnm. «ia®1a [1952-58] 

1958 MW 1974 •rtw 5»i aF^frftac^a 

c*ia *rtia« ’I'icaa awi faults *f*0aifa^1 waw 
vjc( f«t5i wala cwn^cata wlaaaa »icf i 

iflc^aica 51^ araia. ciT® aaw UU 

»yac® »ii. *Fac®i^ • v«nai^a •aa^ amn:a tal^i «a 
tacsw lasTcaa fafen •iwa f«i^ai«n «ia ara 

5Kaa’?OT?^ 'flaw I aia'c^fa -ac»f ailaa^aa 
ca?*faiaa, ♦faicarc^a ai^ c"ii?®® 'a5 ai^f^car caca 
acR ■ni?® ?a^ia aiawaiai Tanla:®:^ a*ia ^lai^ 
fRfaaia acaa r.«n*!R van ara ’aac® »iKa i ca 
Ramia ’I’la'ta ^ 4ia fRDt-iw«I\ 5 ot 5 *ii«ai ca® 

'lia ^®® *»ia“f \ 

faait!W catfaiar »jara a^a laa^ 

aiaai fc»i '^w aaiR fapaaa i '«'aa faiR *fla*ia 
laanps ‘aw S*is^® 5 C»rR ca »m«lfaa cRa ^si BfaafS^ 
aacaa rct ^ictr *imc8 caca i ®ia *ifata ^aaR << 1 ® 
fa?® ca ®ic^ "alia faafaan»ia ■aa^ aicaa«n c^rcsa 
?i«»r®faRitaa «n<3®ia ana® aT<n ara ri • fa’t^a’iiaf 
aen^ fRf’a® 5*1 ®nas*' t aa® 
caia^cv ( n. a. 5.) f®la ci^ wriwr "oia 
f^femw oif®aiCR cam fac® i ®faaiC®a oi’tsa^R 
fajia-tmiawa *nc«t Wauncaa acam af®?gf®aa i 
af«wacaacwicaa ®?paaaagf8!C®»rti^ afasnw f^feraicaa 
aifsa ai^i ’aai f^irafa*! i caaiw ®7a ®?iaaKR 
(*vffi amacaSaf ^pfa® 5*? i f®la lac<a 'ma? 
Ri caaiw ’^a^ ?^fdRiW aa acv ri fan*! a^Ri cvr ^fia 
tjvra '*a^ cvir 6# wa^i 5® ri i ®ls ca5Tc« 
▼^wa wa tRcawR wa® aavicaa ^lasn^Rfa facm i 
af®®ia f5cv RvaCT crr caifa® area cacaf^R 
4ia faaT$ aifw i Riaiaa aigwa wm f®fR tea 
iji 7 fama. arr^fRar •gpa ^w «fa® faa? i aial 
ca® ® 85 m Rsftc®a caian rpsisrw R9fte®a c^iR 
wnai lR*llt»i® POT ^ ’ acR 5® ifaw 


•rc?«R, asii aijsn «erw 5 ®m wa i la? aqiiRira 
esm cacei f®lR RtacaRaca R»fa®iaiaa, amfav '*RR 
Ra aa a?n:®R ca c 5 n®icaa ®i¥ careR ca® i aiaal®^ 
f^B{ ^ fawa faa 'fla? ‘«RaK« ^a m la»i awcaa 
'^5» \ a^a i}C5a ‘<ia iR'?® p^kr ®R9,affli «cb '«Raw 
aiRRa® aia^a ‘siRca'^ ’^xar cacac^R i 

5T|(f«i»»(a ^%w anaf^R a^a® fRfa? ®Tca i am^ 
f^sfR aiM aia a?[a «5w fsBvawa atsf law alaa 
5 jRS[ vaafs®! aaci ®ncw6Ri a»5c®R i Ra1t®a aimca. 
Ri^f®^ ai^iicR fsBaar^Rlc® cam ca«aia te 
f«fR araifja a®iianR arac®R i 

^ra RWiRfffs «R i5®R laa^ '5it6®CRa 

asfa acSl^si I ®ia®CT ^RR a?i »P5® 
^a^aia faRW £ac®ia ai^sca va^ fa^a r^si, 
vaas ai jb 5 fa?n$ af®®iaa f c6 Sk®R ‘oc^arca maiaa 
ai^a asia tei ailca mw ®iCRar aaa 
ciFRcai fRate aw 5® cr'? la®! 

RC 5 ®R®Ta ®aii ^WAK wvi^mi R 151 lRf«e<5ia 
fRSf^sia Wefcs af$i Ircb^R 'aaim^p rIrr «ia j 
R®!^® RC®jefRicaa spi® C5ia jffi fRaffR® t tris® 5 
warfc^si 4fc^« gmaicsS feiac® feiac® 

< 5 i«m»ir caicaa 51 ® cr^i caw 1 carmw caR anfica 
CRCiR f®fRi R®iat®a lacR C5ia W«a f®fRacR 
9fecRR-“5ac®i aiauRR crir isnaica; ««aiCR Ri5ia! ast® 
RiacaR i” ai^Pilfi wa 5<3aia m rcr Rc®j®Rm m 
caRcajR 'fia? Rifaf®^ ^fSR®ifS aiaaflRiKa aiiaii aw 
^faica faca^ waia ^ca crcsir ^la ajiR®Bia 1 wa 
^iFaia ‘fial «8iCR mnaa cffpsfaa c^ifR® ?ala 
Rfjna Rsia R®iaf®a aawR f®fR 1 ^^aw'fc® a«« 
Rfasa W1RIC3 aaRR a^a ?®1 r aaia^tf® cBia 5 
R« vawiR 1 ai^HR^ csnfaie fa1 ®W 
RRJC®R RI ®1^ araiRf ®iai ^wmlc® ®^ai wm *nH 

IDRR Jlf«R esna^ BI^CRR f®lR < ' 

®i«m cam esm m ^ 
ewfs!® fsla a?5Ja ac®i^tfi aw^ aqw ▼ca teR 

RIRRRT ^ 

RPBjHRiwa ?W®«fta RacBca 'aia^*lfa caww ^ 

8151«*n»5ic®ia <tw fafs® acRi®ia 1 4 ia acai fa**' 
^® ^w wi^\ ‘fla^ araa afRaia ' 

flftRRCv f®ifR cafacateR fafaa iwia-®w ciia ai^ 
C55IW ‘fla^ caaRisai afwa, acftift« W ^ 
citateR 1®H '5KR¥ awi R 51 ▼ac® 5Ci«»> ^ 
•Rifac^a apB ?8 bW® 5W® 1®^R c*WR ®*® 
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c-nr fiiv) 


5C« OFcir ♦rawi wa n\ vw i 

4(W ^wf»iy3w *iwre*i^ tsfsi wl 'sng? 

»jis ’vcsfeeiR ^1 jj'^sj TOf?Bi 
jf^ia ci^ai cw»i i 

f?9i 4ia cai «a t 

4ia eflan 5ca ^Sssf *fta®K Jicsa ciaia i 
^?5awa viw fa?^ “i?«« BS'a^n i «iS«i 

aieiaiJii « 5i5T^'ffa^ aiwa caN fj^sisrai 5®iai- 

Jm«na wer ww cafacs wn’iia ’W’^ca f«f«i aiwa 
a^^Kw ana® ¥ca, famv a?»ii ’fw, amawicar 
Tca iia< vca 

fif'Sca aftawa fav6®si eiicsicsia !5C®i ^la 
er acafaaf ta^i fafsica fac® c’lc® ^ m 
Jii^mfa ^ia®igra?i<®r 5»i*e ’ifaD®} aitv fagi® vaia 
^ii®i fii fa[si 'aiif®a ^\ fasi 5 '»rc<iia i fayerca faaii® 
aia ®i '^la afRi t^sr ^lasi'sa «iiif®a 
«nc5nc^ tflw 4ivgic® tia f?5i ksj djft^i i iraw aft®, 
at6!i caaiaa, ojusiri iti ^fla^ si^a Ji^caasi-fte®! 
t«ai ’aia taaificaa ^a« 

1974 « 3 Jdic^a Iw ^igaiat 'lia 80 a^a ’jt® 
®»(9iw ■•afgia'Fsj ta'ata^rn5^a isaitS cn^^it®’* wtsisiicaa 
aia^i ^cataai i caiJi »^Jit65itdvCTa ‘^4 «a®T 
teer ®ia tawa ^Ta«i i aiai ^^i® tasija 
ciw 1 ■naRRj ta^fc^ai a^^ie aFaw^i cal fj^siaa i 
^gi fss®! ^!5¥i«'«Ka si4tatwa >w!ca»f i 
asivrefta tasJURa ^’la cai>i si^aiiacira a®ia ^lacai 
ta'aac®a sjsfiia!? vail ^aa Sc'^fai i caR 
af®i 5551 »wai tana faai4tai wt^rH 4vta® t csia 
ataipii »ia sir t^si aaiwa ®it5ivia i ta*^ CTtfR 
iivai*! 5551 5IVI siweawi sn^^i-siiai Pil sii^atiSa 
»ipiw Jiailcv ca^i atal siw 5t^Bi i f®t?i ScJi 
^i?ic® c64i va:«R tv^ ^v aw ac^il ®iaa tac® 
«qcaw vai 55! I Jiaaiw JPiW aiv « arjicaaia 


®^na®i8 wataiCH f®tsi ®w«i faw;? i cvr^»{ <T^a?[t® 
fasul ^ffitsT® ©laicv ai55f vca fjiM® 551 Sa^iii- 
sit®®awti =?t® si5a vca aw wwr cjiI ^awi 
tawa vai aaa fataa anei^pi 5«aK^ afs® 5tat55f 
eia^Aia ctI tJia^i?^ aia caleic® <«lfa?i »isica® 5tac5Ji 
>flai«ia«ira aiH « *fi« 5 ic®ia ii®af*i acaai fawRtai 1 
^avapi ®taaia«ia si® t®t!i 4 ia wia«i c*ia vac^isi 41 
aw, ‘ca sn^tS >ii®ute! a^a -laia vca si^aicsia 
siai taca dia cacacs waarc^ 4W ca vi« «ii^®l 
5caw Ilia ^la ca»n hc 5 mvia acawsi wl 1 4vt6 
^ati^ vflvtai iftawa 461I c®i sivei ataaw i' 

acaa vcavffi a^i? <*« vifisi Jnai caiaica 1 
cataaica ai^ia^a, aa^fala aicaiwiH ai^?t®v >i®ia 
af®i aw, aatvg ^lal avica aircaitw® 1 tv? 4 ia 
*iata 4 ® 6 i av 5 T sipisik® -ai^iet ;^i 1 3 ftqit®ta 8 
ataaa vca cvwt^wa t®tJi 1 taaw^ta vi^iiw aiasiH 
ca^tS acavi taScaitRai caiw 'siiffra 5Cfl "laiia^a 
va®! I aia aia 5 C® 5 ii?i*i -awv^ 1 caiwa 
4 a^ ®ia ataat® tv w faaca 4 ia «m tt^i tetvwvcaa 
C 5 ca« ca“jti 4^ cv^aial 1974 '^»&Eva avicsr 
aitastsi® ®ica aaa vca tacew aaacv 1 tavfi anafls, 
afaraa, a^vat 4a? 5 iflcaa—aiiaa ^la at® t^er 
oij^si ®is!aiai « srai—^at^iic® ^la aaca^cv anjt® 
ca«ai 581 cv< 3 ?i® 5 ii >«aiw £a5it®v ptc® 1 

®iaii*fv ac®isaia caiwa ^^it® 4 v 6 i ^wa a^si 
«iaaw t ca s.'siSi tsei wl aa taaifi *iiacaa ^itaa 
51C® taesw ac? 'siac® 1 ®naai <£18 ^a t*ivc 5 
t 55 iia aceil caia^a'Sia a 55 cv tiv t^v aac® *nta fJi I 

t^sneicaa d^jwi ^vji^teicv 5it»«:a v®6i S*| 5ca 
4 ®i!s»i^ *{ 5 ftd ®i aai ^ ?a c*kv fjwHa 
vca I 'Sia ®iaaiarcv staaiwa awi sSta *5 vca 
tacat^wa t®t:i tsic^l 1 4 ia «it®»nacv a^jtfe 
vaia aitai ac'Jw mvmk «^ca 1 


ra®% 

asfta fa«w »(taacaa cawaiiaw cvcsa cainfctvaai ta®Eii ta^®a caiwa t^vasn vai 5 a 1 
—®i* "iit^aaia 5 c§i*naiia (tamanaicaa ^I'^ta fasiav ) 
cawicaic’ia asra t »it*iaia tavm 3§i tacv 5di 

asfta taaw *ftaaa 
t*i-23, awn aieifv <t$ 
vf»ivi®i-700006 



fspsf 


fwcs»5 af® «!fls5iK«!ra « flna? 

fw fafs? « are^W f^ca 

aai^fsia »ian5i ®»r5rf3! ^caffcsf!? 'Sf?i assna 

SOT am cncaca * f^^ans vtaaia 

®w«f ’fai ?c»n« 

■jSs <3 a? na"»J3 ^»n^*ftef, »if* a^ft^a ^cat 
a§^c*f avT?*ps—aii^sii^wa staaiwa 

vca tafi? ‘6‘B9ii' »iW>F ^faaia ai 'fl^aica 
a»a vcactsi i 

fsix’ilii aia^ansr aca ca a^ian^ifev 
ga¥la faf^aa aai? scans aia afaa «"r ca sasr 
®i ^l^ga ?ca as wzw. i 
c? faa?6 aal 

d?*!! fasai aa esi 
«?fafis«? oifaaar 
scBi faaafa 

"•'naca f»f 5 ca *^5n aa p cac^i 
a?^ aaicas as^ oiiaia csiw 
‘‘181 T[« as^ai cm.'n i 

>aa acaa <5jwffea »fla? '^T'^ a*aa’ affaaica 
fafa a^ifac'viaCTa aaaaT 'sia^^i a'fai a^cawa i 

a\ai!^a cs^ca ancaji^ fafvaaanal '^'fsna 

sft^ifaafia eai i s^t^ifa^i cacar caiffi a-^coa ai?- 

^aac^ Saafe laaa aiaracaa sn^i^c^a aajca 
aiaiacaa ca^*^a wfafacar <«▼ cata aracaa 

a^affaa sr?faa ^fsra a?a wa i avcsi^ a??aa ^ 
faaca aiai *«?? ssrca ‘®[ ^ * 

^acaa acwrat T'aaa 

«ia "ra raica 
oihaa faraa Taa/'a 
cataia aiaia Jsaa 

»ia«ica cast taa‘\faai i 
• • * 

aafwwi fasra 5^ca 

•faicaca 'sjicaa »r5ia 
ajaiana i^ai aa arcaf 
■r® jaa ^faaia 

fapa froa aa*i 
• • * 

snro 


araerica^a a^a^fii fa^taw 'OcSi a^fcaica 
aiaaia ®waria 5 ca 
'^<1601 t:a <gpa aca 
oca sea 
3^ 5® aiai aa 
ppaa aa i 

*—s<a5ii 

♦ * • 

sffnea 5ca a?®iai 

ss »ica afa 'a«ft aca 
•aTOaa «jai ssaica 

saisa aifa»n Taaca i 

—f^fa asia’ 
taw saa Wa (absolute rest) ac«t f»«'| 
c^k I ®i^-*aasni cac^ taesa asl ssraw i 

‘aansr 'aiaia? cacaf ata'^i. aat iHB aii*»i facac^J^ i 
£5 asna^i, ^ta aa cac^f s^aia «iiaaa Stka taca 
c«c5f ( lal 'snaaa aiaia ciicsia aa tw, ai^ sfata 
taaa ca ’ita ta®? ai ®iic<i catati? i 

<a| ^^\ aa, *jtaat a^aia ai^ja aarcei '6^ wa»iia 
8 c6 5C«c? I aicaa cariai cacar caiaia caa ai 

^ita ai I cnafic»r aiaia aaic^a acai, cala aiacaa 
Saacs^a fc§ ssna acai, «i!^ faa cvi^ a^Bcar caf® wta 
ata a^a ai$»i cacn fcfi scsit? i eva aicaa 'flfe 
|Si|t$ wfa ai, tv^ aiaaia amna acai aipra <ii¥aia 
aia't—‘iiiaica aa «*aica aa i’ 

C5 ^taawan, 

<ai«i aira caia vns 'jc® troa saiaia sw i 
catacat? enta 'snte? 
ta^ tutaaitflf 
aa, steiaica aiaia, 

aca atareca, «iBnai i^ca «wiaw i 
Jwcffli awa mica 
satvw 'swi’VTa oiTc»iia ’•a^ca i 
•sita atca dfaaia »i!aa'&aa a^car aaaiaa^acai? 
caev «ifSaiaa i^tacaop ?afa¥i»i affia eiteaitaawis 
<icai^ta aasN vea sta ‘ascEia afa’ « ‘s'wn’ ’ftaam 
ai aw TOic^a i 

aca ^ caa aca at? 
a«ia fa®fta«ica faia faaifi ®fea 


t5iaf»»p®, aaawi cat; aa*ft 
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«iwi® ^^«isiiRi; wif wffi ^ lies 
eif^siw vansR cracs mat 
5?a® ?5ai euw I ^«i 

^ *jf«i^'*rai *^**R 

sn^^TORi aiTs'pt'i sipsi 

enc’i *isia ?*r5Tfl i 

—»fsf?w a?® 

®nt«f *[0? c>i^ T^ii— 

?C<I ilCTff 5 f»J?II 
^Tsisi ^f«iai 
5c»( gc’t 
5c® 

ai*i 52® arc*! i 

—S'BtJI 

ftlcai «n^i ^’Icas aiwiaicv oi^n?® 
«c«ic5i ®f«T 5=ncBfi^5}^c«a afeaia wla “ito 
«fta 52 »ia efsii aica 

5111 e^lcaa fsara "iY« ®i^8 mc«F i 
^91 CJFltfi ®i 5 »!CRa I 

’jW’itca 5125 231 a<i?i 

cjj 511:5 s^ 5 i a 4 «ao 
2*16125 ’^faaroii 

®^a2® aaik® 

5 ’vf32® I 

—^5i;5r5 


ai 2 *ia a5»n «nf« «i5Tifa?® 1 onijfiiv faww f® 10:1 
«< a45 iaf9i2a25 fvij ai*i f«r vea •flcsn iawf*R:vsn 
it«Re <$1 «t28f 2aa wm *n2?R 1 

' 5 ^ 2 acv| ai 2 *ia e S^Jiia'—W 2 ira »iifaDt- 

acia (<i^ ®"n;iif5 a^siw ‘JiitaaV « 
vTa®ia, ei’i^*i®ica ^f^ca '52»i25!i 1 

4 ai®i 2 ®isnfa tav faw «r, ^caa 

'Sllfiai'aiP’a 

5iT»iai ®i>iica f^csT 5^91185291,2at^ aa«it 
2 ^ fjiei I 

—9nfad 

aiR a29i 2 ®isiia aiatia 

2^5 <3iifa, 2^2fif5—3jc^a aw S29i a^ 2 *f 
^Kaca ca^ C 5 ia 2 ®wia asia 52 ^ 52 ^ 
aca ®i^ «inaYa^^n 1 «c^ii 3 j:^aNairft, 

»i® m »i®w1a t«R 25^ 2f5Bi aait 
ca c® 2 ® '6^5291 a^i aiacaca ’afa inm 

—aTafa^Pii 

«i®iia ai 2 ®ia Saa siaiiCT ^fa^^a ®iaai faca fs^i 
▼ai 2 ap$ ‘a! 2 a 1 

^aai5i2a a9i2® 5a vta^i ai»ffaar ^^a acap 
^a®i?a^' ®2'5a asiaa a^tastsa i -aai^^taaiia « 
^tafasna a-ac^f ’rsla ®ia ai mafcai «fl®ii:a 
^^alTaaf ®ia5^^ 2a<3ai aeaaa aai 


^t®a9Kaa 2¥rfta •I’^t 2®CHa sKS^ia in^K a^a W2®3 sa^fl wai 211211 ®i® 

n® sia^aia aiaa f®a fifc®‘na 2srta aaia ¥ 2821 1 1981 - 82 * 2 ® sia® aa®^i2aa ffa iKi'a 
-aaTwia ta2^‘ aqaial ^-ala^® a^^sia Ss’iifa® <flafte spiil 247 f$ f®a faca a«w ina arta^ia 
a'laci I '2«w 2® 'fill 2ai®ia>"ia’ l52a2a 25 rta ^21211 aii2aaf?6 ^ 264 fw 
fa2a« f5aica ff®Ta ^la aifa^w ®2a2i 1 

af®caifii®ia ore-ta falw aia^ fiai 38 f$ en® aw*i 2aa 1 ®ia®'ta ?fa aqaiH *ffaa2fa 
«wif® ^ff®aii2aa evafta *1®^ aqaiia a^^ fawifaii2*ia 825 ^ Saaifa® spufta a^ 
9 n®qliT ?a»ac*ac5 **218 csrfca af®li® ▼2aw aiaiiai ^I2®a ^aia 1 

[ aiaa'la f ?a «qaaaa ataaa l 





1896 ^k^ 5 cni'gw fw i W 

acv»w 5'^c«iPi 4 i 5 f[«iravrat 4*-?iH ciif^^inia 
CTw«ii ^w*i STB »JC9r 5icsfi{ ms tnc^a 

fBBJRlsi «nj»n bWScv f*iw iipib*ii >11 

I <6^ JWCe PK«T C5!?5l W’VTBISf qfsits^i’R^ 

(luminescence) fsRB ♦ral^Pi-ffJsl’Fi 1 

tifj? wwfBP^ Tvg W| w Si^sf flilaWB*! 
•f^w <81 <8iKBi ^91»j9c«»i 'snwi a®i m 1 
aw»i?i s'ftwR, aw tss-a J?c»! w w f»f« 
wft ci^«n bH «?bcb 'on’iTssj m vhm «nca m bbctb 

5iJBfT® dlCBllT WJ BIH!? I Jll f®f5[ Bl ®iJn 
CBfR fsiai^l B$iira £'BRBJI'tmffC®’iI5«^5=^l 
£BBaca9lC>B <Si% ©tBISKB '511?'^ ’<FK I 'Nf®f? 

»fa f>}^f8 c’^Ibr c^i 

c»i^c»ia5 fCBCwsj (fluorescence) I 
’JCT lilB JICJ? ^er « ®l!fC8i PI CVR |f«!CT< a? (AL^ 

Bi^-ii bW wfacB «n>ii jisb i sibi bid^ fafsr ^ns 
•11 ^hWcbri tflgi wsfl Tbbt pnii5i-?il>(B cw^iaifv^ 
Cfl5C¥ 'snjSFl VCB I WCB CB W8 B99 

▼Bl «RI fB5I «IB BW! BfiBlSEff ftSCBfBBW SiWl^PS t^CB 
▼Ksn ^law csn^i m PFicSwif*pv cttcfiB SnB caw 
wificBr caigf’paw caw f«fPR i taf^i 'btbwsi, B^f ^a 
«iH«n Jiv sea CB iH fcaicB'S b§ cbcv 'll 1*11 
BB «ri«ii aaB aHe 5:eBi bsb <«a^ aH afiwi 

▼lawa ®iiaa®i c®ir vea c^picfii c«cS caBi-ro vaca 1 
«iia ak ^] 5 B ®w c^Ficfii caS ai^w 1 
Bfcav B^i aa bbb ktk c«pk5i ca$f$ *(al^i •aawsr 
« Bisra «iRw?a BCT CBBiw ^fecat^ara catwa 
akw^a »r>Fi ▼acBra i ^laHik cb'b aFca’vaia 

f«F. m at^»t c*tt;+«t;-*tiai?^t^ ^< 11*1 


▼aia -aa bwpbct tia 45 BHkwaB wa [ faiBPftw 
BfiRiaiB BR! Of § aaai tsicB cbfbicbisi i aacaia 

TBifd 45 B¥si cB, ^91 catatvaw awi 5^kaiB 
bi8tw5 cbc^ BifBi atBi5 bbib aH 1 
tvig at faaFftai 4iora Bffawcaa ¥m 
^Riwia Biic«i Biaaia ®ia ^iBaiife vea Bira ¥«r 
fBSBOT? 5CBI5 B¥wa ¥106 a¥l«l ¥taB I ®t 5 CB¥Kasie 
cb5 aaifS a¥i¥ ¥ai:® cwia buc^i ana 4¥aTa *fal¥il6 
¥ca to *R¥ ¥acaTB i f¥5g cb^bb^i 
CBBB i, BiaikB fak caeSa feaa ^^^bbib cbIbIS c5c« 
Bipwi ¥ac® I f¥^ Bi, ^^CBB CBB cB¥icawa 

B^WIBB ¥aia ¥BI5 4¥Biae ^b cbbtc^ib BI I 
BBS feiBBk if BIB¥IC®5 kfB ®Ta Bl¥¥ia BLa SBIH 

caw toB I »fcaa Ibb iBcae cb5 

'4i¥icBa 'BB^i I 4a^ia fBifaB CB¥icaar 'sibhbi anaiw 
®1 b*i bis 5 ca a^WfB I ¥ca¥kB ’ta tia k 
SICB5SI C¥!t6lCtl5k T^Ib ♦ikBsfB ¥aOTB 'Stia '51*1^ 
BCT •P¥j ¥ac«^B cb 5 5ScafBaw «?8f6a 'ifaBia 
gfa I ecB f¥ c¥S ^la Biefics 4f6c¥ ;i^f¥ac*i caiB 
kai ? asna 4¥k ^ c¥k6ic« 5 to 5StatBaiB b«!6 
caw cBt$C¥ 4Bia <siai¥ica awi s[®r i 4Bicae «??'■« 
♦rfaBia 5 fB ‘Bieai cbsi i f«fB aiaaia 45 ♦lal'^i 
BiBwcB i¥c® ’naPBB ^la ’jrtBia ^ i 

aiaw 491 cb 5 1896 ^jftiwa 26w c¥|aiat i 

CBkB BBSJ fBBBlBl WB9I 'Sia «BfB«icaa ¥Sn 1 4--» 

^i5B B$B1—5^kBW CBC¥ BB BBB ¥«*¥;'« ®1CB ?B^S 

^a 4¥ Bii»ii aK Bi 4¥-af¥a bw c¥ib c^ib k¥ 
c«(C¥ 4¥5 1^*11 45 b6bi 5 ’iaB®l¥ic9i c^wlsia'ii 
BicB *!fafp5 ?a I 


««?¥ fcafirB5 9i®i^Bf®¥ nm 5»iia BCBmBw BtfacasBia ¥w bw stf^aw ¥ca «nf¥ i 
to*ft eiBi5 Biwiwa cbob ¥i¥caa BWH^f««raaiBi fBw«Bl «ibi kwa bi5 B sOT s.bbs 
¥aBia acaisBi cwb bidotb 4b^ 4a ^car c*iflBi¥ fesia ziBia atos awra 5jW i^a i 

aroiB* «ic¥j»i!iT¥ 



9rfetc^?r 


f*i»r w*iiOT^ '59tJiw siw I ®R*ii 
cvR 'gwRf s(?ji fjw «ncv Ri, 5ac«i 

C< 51 $C 55 fif’f cmc^ fasi OTI ’JIJI, ®I1J115 »F^i SJI 
ffv wc’T» «jrf?i fsi*6q <3 eigenata 

SIW5 VSI «»ft 5-5VSI f^»! C'T'K® ^oai ^nfll 
iflvfi Tvii sfw ?c^ CT, ®ira 

wfl 1 »i at®®Ta « 

5»T5«fl^Ra !*16T5 ’^p5rt ^rag sicm «•! 

5ji'j«fi £«T«fc® m i 

' ^^gefl *iif5i;'®i c»iii'»ftgig « TsierfiR sj5iafQ£,isi«nert 
vTg I fg^^iara ^ws gsii S3i i 

5rt*tP5 «Jifvf*i?®»i-fsiSfiiq-<tiScyig *»«! cRi®fiKg i 

®)1 5CH «IH, ®ic® in ^Ri- 
ata«i < ®i'9i ?ca *ng« ag iig 

si^ivigi ajigrei^si 5T>§ (Paradise Lost) o 
a^jfrfaa i wigs?!? sfpii^^cg*! 

■s a?gacsis *Ker cei’g <*gt ac3 «!« i 
<51 irg sicg^*>i, ®)ifg?re <3 i5m 

gji5® I B?igp?« c«R »ic®cgi 4^5 m 5C?r« 5ra-«f’ 
<iC3R*jmB o 'sicit’v a^ gsfii : gsH ara «n6-«i’ 
ai®i ce!«ii 3ini e'igjj ’fw cac?^^ • « 

Bifisna 'fl’Fifg^sgra fggi? '«FKii m 5cg 
aHo ( 

g^BfraBtiit'ea 51*8151 <3 af®^i ggeiitca 
gig:nd?*i afsgra 1 cm «rfl5iia C5i§ >>^r « af®^ii «non 
•ji? f®?^g Sag 'FHC85511 1907 ^>$ita wiRwa 

fsinfi in w I gni acgfesiaf wtac’F 
▼eg I 'swciicgg 'O^ f«rw 8!i ka ’itac'sg 
at® in Biicin aga? « arin^*! 1 ai^ gigra 

▼iwf I aifa ara ggw *ira ac^iegi g«g ggw cgwa 
fg'stwmcgg aii ca^ acgsi, ^ iiaipiil ^*1 gra^ii^fag 
8® ahtwg aiM aii pwg wttsmi iig ifcgf?®! i sra 
atai gfg gga c«rca5 acgg*naB a^ia agt® 
I «ng sno Sfqa g«g ggea iwa ^ 

wv twis?$ arfaf^v aggii agwicgg ^gara sa® 
▼egg I ®igag «fhc5i g^gig iflapi wea ’tpnwg an 1 
eg aig ««▼ ftfagm 1 

g^ « ggaiiit ©ifgoia « fgcarwg giggiSfgig 
g^a®ig fnfg gifagig cg*^ Ta§ig‘gi’f-'a agg g^egg • 
^I’ggggini gnig « af®Ai5ii« cwm ▼xgsggg'ig 


▼iMt enw I «!; asm fggji® cgfigvig e gi»ftggr 
fsTOTHi giffgggKg feag 1 fgp^^ irg «igsPif s^itgi 
fgg* « cig^ B:£g asieft vwlgg «igaicii oiiagg giii 
cgiggi ▼» asm ▼tgg eg, <«▼ fgan® afg®w aifgfngf 
^cag gi^icgi asng 5 »rgciq;;i S?.s 5 encfgi ageap 

«ig®iKgg 8f®f5 Sgi;« g^gi ^cai * 

Monsieur, —^ =x, done Dien eaiste, 

repondez ! “«ii!fi^ ® t_l’ = x, gi®^g ^gg cncgg : 
n 

«nagig g®gi gn* 1” 

1733 wc^ 1741 •rtg! gigarg ufagm fnwg 1 
®raag ^Ifsa gga gjfmcg fwag 1 |f®sitin wn?®- 
fgajg jRJin ggigw ngc® facg oisngfgv 

atgaegg spcer eiijcg ai?5 ]735 ^»&ica «<inie C5ig 
5Tgig I vggicR Scgig ^rgi egra am eg. >a| *Pigii 
gsngig ▼gca agiia afgaewi giwg ag gig ▼rSw, fgr^ 
cigefig giB fei fgw ggigw negg 1 

gifsiCT tgtg :^?agig gnng ®ii?caig fa^ra 'em wg \ 
®mi?i ejpsifgv fg ead-igg ®ii?![ipi fsfg gicwig gigi gggii 
ggwicg oita agg gtcgii; eggg—•f^ggglgi, aia sibicts 
gnaicg aigigi vegg 1 gifsicg ainW'Q 
gifagig gc® ira a-ags csw m fa : *1?5a g«cg 
liiv-a’ acgggias eag®i ▼egg 1 

1766 «igaig gifagm fspcg iflCBR 1 »ag 
gifagig asieil fgalgig® tgcgnaif^gl ▼iwfgg 1 «iiaieg 
'sgaig f▼sfgg aeg^ !®fg ®igi geg gig 1 ®igag f®fg 
ae®g g«g tges f§c»ig >agt a^tFg fgeergi fgamng 
g(f®af®g <silg^igT ^cBfg ®iggTig 1 gg ▼Tg®i fmi in 
'sifflreag ^g® gginmi ®igs(a ^ «e'® 
arae^g i a?ae®g gjgi ’lea egg in 5 fgg g® esmg 
ameg csea S^® 1 aeg geg w g”^ ig^gre aiSa iT?! 
<sng e^S im agngp feag gi • 

gigsiiegg aif«rf®^ ggan agwiegg ant® fgsi lunra 
I (flggld ojgiigj afa® 8 iegg casca awma® egg? 
gm gi I cg»ftg 'em agg tgeag lagW agaiien cv® 
▼eg ®i eaen gigi agaim agwig ▼gc®g 1 

egaici, ?g®Sg «cnfflg g® f®tg alae® g'jg aiai 
ngc® aiegg fg a®i, afac® «gg Wig i«af« 
« aona ^g®i asgisg caai gm gi» afac®g am ag 


* Llfui'fnynr, fg't'), piii —712613 
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■PI ’« Nww 


[ 37m 35 Jiwn 


■I 151 C® 'Ire siw c«f^ 515 1 <!« ^ 

«ipiv 5iB; ^flsire sif-unw, ««i«rre 

'5i5«ire 5i*n¥»T*i, oRisna retire »ct 4r[ jiw i 

WBire ®n5.fj|5J ^fqcas 'srei vH»fi i fffl:5>T«f' 
Was '5i:»p«'(Fs aaV <115 : 'lis bk«<»I5 'siwv 

^S »JS®fVs«l 5I®5 SCBW ; fU'gC^S C^K*IS 
A, B, C sisi <m 5ip a, b, c fafsi^ as^ 
vcsJi': tssia >i5lv5*i >i5WiCJi3 isfs» X=Vp+Vq+Vr 

SCS »TO?® «l[fW3 ’SWSJ 'SfflSlTS I a«Pi 

3*14159 “iis zi^ ’'• ( ) sis^re ^cs:? i 

tsisfjw e vn sRpnSfeis 5«*ii5rT >i?«iiis 5i?tifs»f5 

anw bRi tsap^s fafri^ ais^ 5Si?i i 

’iwsr 5t«5*lia0 SBSIl C5CV <113 5tf«ia, 
a'fWs'ni«fs«K*is “IWs "siJsiFes s^sn WJica 
aisi 515 I isisvBi^ Jisit^si, e wvsr 
wiTsifas SffW«n « c^ewsr W’Fa ucwr, Jiwisg, 
ca«fl ^wifs 4is aTaais « sfsa ?C5W i fafji a«Pi 


a'^s <wi«{fs5R3 '^fl’5ia STBR ; ▼cscisi Ssrarfs^ 
swfswn «ns f?s sis ssifssii i c^fsst >R%re « as^cvs 
^is f«»f sn; ajs?si vcsres «iPiv. ’if'ia *nlj- 
fs 9 f III t »i«i 5$csic<i m sra 
‘»ffla 5CSWI 

c»i-»jJis Bissns ffl^, ?5^-ares«, -nitsfav ^jcsssi « 
cassi brcs ssa ^Ic3t*i ’TO i aJiw 
lasr^s fliT®icas i5Ta?ifav scsis,—he could at the 
end of life consider as his pupils all the 
mathematicians of Europe.”* 

^iSstTsaics f*i6i^SK^f ^is ants'Bis, «mi facsiais« 
csasls snW^saics—1783 7^ (:»ic*d5S i 

5T511S '5if?is c»re I ?[w nrWa’? eiiisusJii vscss, 
—CTfspre ^«K5t«n sffi sSsi fsrae ▼wi'li 
sSs? 5?61 5<<i9Wispfs ?S5S, «iis a? sjitswis i 
5I1S v«irei'li ssi, auceiresi ssi 1 «resns fssfsBis bifga 

5C«Ii| I 
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<2mf4$. 

• 'Bisjen a^sifsf 

* fssbia *ni 

♦ asTtss siww 


P, 


CVH 8 06*Js82}^—'bS, 04»-i0^0, 04>-080<i 




^ Jft'S 

fiTCsfl cf«si «nos, jrfiv « *— 


1. f«Sifjisi Bj 7-i«?i '51*11 qw 
(v) <niii!*R, {*!) c^iTerai, 

(SI) 'msiffiii I 

2. «iTC5jPT gf>«i8 ^^8ii ?itiii m 

(’f) <511^ (*() SFCfiltsiera, (?!) 'Sl^CJnSIlSF, 

(s) cfficsnfiidu I 

3. snsi^OT«[?i ^^f*icw ais 

(v) 100 snsi, (*i) 500 aw, (a) 300 aw, 
(iq) 1000 aisi I 

4. Stoa af'scsw’^ral 5«ww 

(▼) '5if«j|, (*i) (a) STH, (iq) I 

5. iivBffi ar«if=^^ ^5,W5 JTif'gc^ i<i\ 

(^) 25 5 i 8 fia, {%) 25 ei''?. (a) 5 gi-^, 

(a) 5 c’nfS i 

6. aacsfcn ^af® Jr*w ai*^ 

(V) ts^ww, (a) aTe*nfa. (a) siifs, («i) 5 faq i 

7. aiJiacfceni «acsRi »r's awa *il8wa <jeR 

(a) 10 a'siw, (a) 20 a'si^a. (a) 0'02 asKa, 
(a) 2 awa i 

8. aois ai^iwi fsixaia-aaicaa aiai 

(a) «a?ai3iifa6ifl. (a) c6;ifafa6w, (a) ^ittsi- 
fadia 1 


9. ai^« cms 'jjfiu* 
a« Ta' 2 ?i «{ 

(a) 500 faa, (a) 200 ffa, (a) 280 fa^, 
(a) 340 I 

10. 58 ww aaa a?caa aca:i faaspd 

(a) (a) tariiaa, (a) casaii^F, 

(a) 5iita^^ I 

11 . ylaa f«R aaa afs ana 

(a) «r85T, (a) 59caila'a caraiai, (a) 

(a) |caa i 

12. aiaawc^s fs®a aw ; 

(a) nfsaw, (a) iF*6ia, (a) cafaiaia, 

(a) c>^aa i 

13. c%is aaa a«t®a aw ; 

(a) cafas&afaa, (a) fafa^. (a) catsj^effga, 
(a) I 

14. 5 ^f*fa <3 fa^caa af® aaHi aaia aifds aw ; 
(a) c»&caicam. (a) cfiala’Qfadia, (a) f«iai- 

ta^ia, (a) i 


15. aiaaict?! ai's?a6aia\ caiaw aw; 

(a) ^16c*n^i (a) csiaKaiai, (a) aiaarcaiai i 

alia *niic® aiiawa ai^nia asi i J 




(a) 'sinfaasilaia, 




1. (iv) aafaa, 2. (ii) catarfa, 3. (ii) aoiaaffi® 
ciia, 4. (i) anwifea, 5. (ii) aaiftaes a^. 6^ (iv) 
Si^acn® 7. (iii) auftaiia f*i$ana, 8. (iv) at^a (350) 
am, 9. (i) ^rfsi^anS (wca), 10. (ii) 
^•la, 11. (i) C.HgNHa, 12. (iiii c^ww 


(AlaOg) 13- (iii) T (aTai), 14. i) fafacaife, 15. 
(i) cSacfiiaianfaa, 16. (ii) ®i5i8a, 17. (iv) sjrsa, 
18. (iii) fasw (28000 ^fi) jn», 19. (i) sulsopFia, 
20. (iii) OI1CT5 afK *wfs i 


naijanrt ’84 a<ana ‘c«m ar^’-a ^^aariiwa aia— 

>H fi»-.sTO-m, tsf^iitrp 3Si TO-wa TO, W?1/ ow. 

13i TO—5»«ITS. fl.! 'W "iH 24-.Bfl.li I Mifll TO^I, flifii4i4'fflB, Bflwnfs 

’Wi*naim, 5a»ft I / 

28 i aiCT-—*B[CT^ • {aifal^f i 



jr.^ 1921 

W0 1 

____^ 

;*rt?rar®wf* 

3 . SWSl ^*13? i 

la ^4'^ aHk « 

5. «*«f« wijva 1 

6. cs[«iJii*f 1 

si^'^fsi t 

10. 'sirfawna 1 

12; Bta aga aw i 

13. visiia «PC$iiiT^ «nfa«HT i 

1 

15. fa'sfa'»iJi® Bi^w ^aaF« 1 

16. atai faaw 5iWJ« ^ca^i 1 

/f. oiiifisi cawi ’^'ai aa i 

J^. ‘^15’ »na»ii«ifav 5i^«infal’*i»6 csil«i t 
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14. kawiail-‘aa ciifawav i 

2 . «s?a'® «?n? t’"*** ^’^^**’’‘** « 
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1. 4. si5»Ji, 6. 7. 

9. fcsij, 11. o?^vnc«nf®^, 12. 13. 

14. -SJjJi. 17. 5ef*i, 18. *!«§ c^i»j?n9 I 


2. 3. 5. JiiOTW 8. 

9, 10. 5s\ 11. 15. J'RW. 

16. I 


wwrrd '84 m<irii 

2$i TO«T-'5rar»f^, fssifN, sitits'w oiw ®t*pi, i 3§i ^—WTOJif® w^, 









































WC9S 'TO'tIs ‘sir 'S fjjssR' 

(1983) §l^[5i8!’?if!g jffi *i^«icf5 Isfh^ aii3jt5 
®iPi3*F’ af® i 

a9«16 aP9 « 5w c^w i 
f»»c?i fsTWdsi in I 

®II*II9 SIR 5®! 9lf®3 ^6?3' 

'SI59C*I9 5iSIK8!16JIl <3 fji**f| ^aj | i5fj|9 31^5 
nR ni ¥aw'S tim w afsgs W'sai ^csc^ 
®i Rcv 9if9c^ tsR file® (siJjfaai 5:5 jii i 
'aR <3 s(® faf«nS lu^ ^awa 

f^sii asiasj^*? 335 ciisiia srt® 

9i¥iifB mi m c“ii®Jifg'e s«i 1 

wsfCfl ^Sf[ s ^I'o “iiafi?! '®R e fqaiR’ aii^^ia 
c^i aa^i fiiR a’Ji '®ips a^® fjica c^h 

'5iiffsi®ii<5i?i' 3?mi cii^ I jjc^a ^ *j^5iia ^![ia5;53j 

f^Jiiw c«fR 5|®ic^ 3iii:«f wi ct|>ic®b 

acei Tisia sir 3 Ji^n® g ??13R3 

siRfa^ a^f®9 a«( a?® ’sai 1 , 5 $ 

G 91 9H 919C® aiw—®I§r®l 9^ I ®i^ 

srafa'siJi f^ra J®af a^^P'^fei siisia- 
m i ®itJia anea jict fassRsiHi® 
8ffa99ioi$ af® 9^ 5:^51 ^fs® 1 «i«(e®a siafa'i® 
«TR9 ^CM *Itii9 Jliesi 9Wi®Ii^5I’^ '5II5I9 9^9.19 

(RffCiRi «isifa R®i a ^iwa 

c^iiti iic«($) 5tc? ^cerfesfii ®Tc® ay® siwa- 
y^niCTS a^Jii f^WRa fc^iWRii G ac«m asif® 

3Siiw-aiP5 ^er R$ I kaiRifi® a'jjsiiii 

*lf99lf 

15^ sn$, 1984 9sff9 afssjwa Scwiiw 

'’iWiH 19R* ®i »nfanRi Kfiiawim hpr 9F«n9 


fa®iRa Jicw ut:^? cvR facaw i fawRfl ssfi 
»i®ipp 6rRi, atiia ei^FiG jric¥ «?rii p»r 
fasR Jim 9f«r 9if«si® effaR asifa wsbI'^im*! ^m. 
®15CBf R^ICV ?lf^® 91 'SltaWlk^r JJR ^51 

«i^f6® I c<^R faesR 5ii9ca»s asifs «ii6H «ii5S*i ^*^4 
^'9 aiffSI® anaia i aaiffia mm afa aif® fawtaa 
ata? ^gi«i ill 9fC9 TO*! ®K9 asifu fwitaa 

f®fgc® «iii;9iT59i afawsi ®i?c9( mn c’HJi 
snafGa 9fRI«l «IPP® :9 I 

9C®Rf«iay5iia cai 
21, 991319 R ’Ff9!^!®l-6 

lesifasR f99?i’» fafsR 8caw aifafi® {9i mm 
af®fi®) 9if«si*i Ns 91 «if9^n afae9c*ia Rca, 
(A^-Clisfa® 91«5151 9Wl 9«R «lt9®fiiv, il9Stf9F 
faaRfawwf fs^iwiara g aFi^ro ^fifR at??! tii9( 
^ faf*!^ 399^1913 mt ^iwa aiai, 9391 g 9Fi^iff9* 
^feiC’? f9W9'faWRlS* 9991 G ?? ^9131 9OT ^’«f»I15J9fV 
a5iwa 51I9R 55 911-51^^1911^ ifl^ww 

^559 19919C5I f9aR-C5®5n Mt. :«fC»I9 *193 

Jaaifili ^^aaic^ C9 asi awi 9IE9 g scici cjwii 
GNflig V919 51105 9if99® ai9SK*19 

c^R k'^i ksl ^ aai (.m U\ m 
faaR f99CS9 faf^’^ a'nfairalsi'i »ii99G finca 
onfa-si*! fiiR iiwoa ®iaf9®i*i faaicsig 

JiRfaar an?® 19CI9—®19| W| sifi9 ^ei 

9919 (Sk 5raw I ^f®—919 


sf^atw 

*iiiR' cew 98 !i 9 s;®i ail® 

«n 9 il I 





§l>!®js»isifl*i f»K 5 , csif»fJlt< 3 ?j 500*00 

„ CTiifwwc^, 100*00 

„ >rtw$T C9R, »(gkBi 50-00 

„ »ftsif B*fins? 30*00 

„ orfcrsf TO BiRwl wsiOTiT^a 20*00 

„ fB. oira. s?ni, fBsn!? ^?eT^T®i 15*00 

„ tB«R$TO si^spriB, <|?sf*l9 10*00 

,. 5I?si<fTS, CSlffifl*3B 10*00 

„ <51151^ ai»l^ 10*00 

„ aravsiisi «v, Brfsrvrai 10*00 

„ c^ieiRM CJR^-g, 10*00 

» •wsnasinr vfBfvT®! 10 00 

,. ^*nf5i 10*00 

„ paw 6M®T, 10*00 

„ "anf-r^i fliCTiawiiB, ’v?9r^P5i 10*00 

„ 'KnRM BC^awnB, 10*00 

„ s*^ WR, vfn^r®! 10*00 

„ OISI5T 6?Bal, vfeiviai 10*00 

„ BRJi BwnawnB. vfwvia? 10 00 

„ fsK®*! 5ff<R;1, ’vfsf’BI®! 10*00 

,. »WH»5 ww, 10*00 

„ fBawgr^ ??3, v?»i«FTai 10 00 

.. CJii5s^§w Bsgm, ^famai 10*00 

,. ai«iwi*n®i vfBfviai i0*00 

„ (fl. liiif. #1, fBwiii vcw, Brfef^iai 10*00 

„ vflsi. 'CBf. *ri«n^‘a, Tbssr ^C8r«f, ▼fBrvwi 10*00 
„ (flji. f?j5iR spiBiBf, vfsrvFsi 5*00 

„ t«. sc^ianniB, ▼Tsinfiai 5*00 

„ <«»i. CW. 511$nf[, fBOR ▼C»r8f 5*00 

„ sn^l®»n»! g.'Bwl, !bbih Bifsi’VRsi 5*00 

,, ®IRI. OR. tsiD, vcBief, 5*00 

siTTOBS oiR, vzsffs. 5*00 

« ^orar^sns vf*r¥i®i 5*00 

„ Ww»l TO. k®R 5*00 

„ froiJi TOTBr, vfsRiai 5*00 

caiww 5cSi*n«nw, fTOw ▼c»i«r. 5*00 

., f*(. cv. Big, fBWUi ¥CBTir, 5*00 

^ wwg-a, fB«R WW, ^<FF5l 5*00 

„ (W. WB#, Tbwr Bfcutf, vfBivra 5*00 


Sloiw. (HR. BiS. fBBSIB ¥WIBf, BTfrofl®! 5*00 
,. «fl|5 afijiai, fB«R ’FCaiBf, BffRVI®} 5*00 
,. fa. cv. ?n?i, fBaiB »R®i«, ,¥fef’BT®i 5*00 
„ fa. C¥. BIB, ¥fBI¥T®|, 5*00 

„ a«¥5) «r«. f^aaR ¥CBr«, ¥Tsi¥i®i 5*00 

,. Ifl. C¥. CaB, fTOH ¥CR«I. ¥fST¥I®l 5*00 
„ <im. C¥. BiatBliift, fBsaia vcsw, ^firviai 5*00 
,. fa. 'tm. «n fBasia votw, vfBTBiai 5*00 
,. a'BRB Bi*»fiiai*mB, f^^ia ^faarei 5*00 
,. va. C¥. fBWH ¥CSW, ¥fs{¥l®l 5*00 

laa. c¥. BIB, fBoia ¥C®t¥, ^fwiai 5*00 

„ >aa. >«a. Big, fBssR ¥ca¥, ¥f8fi¥T®i 5*00 

„ <«a. laa. gsvica®. fBsiR ¥W«, ¥fR¥i®i 5*00 
„ f6. fB. fBBia, fBBlia ¥C5l¥, ¥fsf¥l®l 5 00 

„ araa wiSwl, ¥f8T¥i®i 5*00 

., sipn«8ia wi. ¥f8i¥i®i 5*00 

„ ®aa siieiwB, ¥fei¥i®i 5*00 
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filial® siRiiBi, 'eras awcsliifl, si*(tecsni5;j 
RR*35f, '«iii5Pi*»Ti *51^. 5^c«w ®$ren^, ctisri«« 
sc^awiw 

SncWi ^'OTrt 

otafsiHi ^c^awiRi, opiitai 4i, «pftsn 
K^mpnw, K^iawjw, *jc«f'SHsn5 ?i^, 

f^JKspj fun, 4feR aw, lawiiR wn, mmfm 
c*™, OT*IWW BCfiWWIW 

aiTav fti'fi * 30*00 

( 

al® 5JWII * 2*50 


asw*OTft ^rfwf« ( 1983—85) 
n«iaf»» ^ifs a?[ 

OT-OTn*jf« * ’nfmw JTTOTO, «C‘^‘5a 

inmsa awnamira, a®:Ksn5*i 4i, 

I ^Hfsiw 1*0 


OTCiral aw**ifw I Stasi^piw «it 55, ®a!?f*rRi 
apfiiawiw, Jw^fsni aw 


wunwTcaa TJr«FTW t 
wipim 

a^ fawR afaaa 
fa-23, iw aw^ 4W 
^law>Ta-700006 
cfw I 55-0660 


P W f f fw I faasw iaw 


ifw I aw, «»?OTfaa*j m, Wfawa K^jawiw. 

«»5.«j?>na cslfrff. oicawfjna gcaiamiw, 
c>R, mu awi, mmm^, aarawcf, taaw?*na 
aw, ceiwpw fw, a^teRw ftm, mn faiia, 
a<*i, 5W5HWR aiwi, afaaa ^ 



Bf » ft Bt i[ 


^ 1984 y{Km 

?F'f3r»:t*(t3r 


It® tCBn?>1SJI ff^c^l 

Sc'fiK^t fJtSgsls ®i¥?i«s7iB aT^^i'r epiTc® 

Cnial^ira?® 55}OI«?[ ?fai I f*t{ll5lif5 C>§«1R 

B'5» C'fl'Bl’qiDia C“l« C*l J?W^58l 

'siiac? 'tiwn *jifli ^w-a ‘ssc’F i 

®IOT?I aft 1 % «ll>i!5 ? 

fefllf»iS!l ai^iig « 

ac^tsBf 'fll? c«fi'»iaiai. 'fli af®at?, m 
a«t«B 5C8T« an*(cva f^tSsfla 'sisgisria fa|c^$ tal 
C€?5W I fitSa^la 5« ciiJii? ^i 5CBte W*i*a5| 

3is^eiv sta I «)!»i«tsi $iicg awl aa’^wa 

»iW5 ?jRi>iW ^ta^'Pld 5if«a waa f^WM i SALT-l, 
SALT-II, INF, START Wf fsR f«H TO 
'siy»t5^i ^siips, 'srarawa fe'na «iaafita vac® aiw^ffla 
stRiavn JiTfa cs^Sia wia'i sii^a fvg 5C® *iica t*? i 
ana*! at? ai^^j.?®! fac«ia® aif*tai « cncafavi ®icaa 
'BwasTa aitspal botw i af^tfsi® ®Tf®TC8ta 
fac«iac®5a sjc® 1980-c® ft^aalc® csifi 50,000 faS^a 
<5® 5 caw-~iflOTa "i^i aia 13000 csunfi'i» 
^caa laa^farc® «w« fvf aw s^$ 5 Cb aivca i 
1982-c® aif>aaia 'bi®® 8000« «iiwTavia 9000 
'?i|catc®a caiai *tg® fiei i aoiff 5ai|T®’i ««vtc®^sh 
^ favia sic® <*|s!a.®!t afa ^aala CJUBtictfa 
aata "t^^^a fe’ta ac? i ®ca «cac®a 

5ica ai®® 75 sn^ju smi aica i 

^aaii® faw!j\ «»ir»A “traia® acatcaa 
^iffjica ai®s w aw iiaica i faptaaia 


ly f^scBtiSi^ carata ^etin 400 tvcstiScaa 5 i|tsfCBfsi 
caraia anc? «ifvf'B<?vg i lavf^ ailfsiceiR cawra 
“tv<3cac® BRS® 40000 ai^a i?'5i a^ca i 
tR^stacaiai fac*«naca ®r^a fa1va*i <3 
«5aajB! ai'BCBt '5itav®g Jaa% a6ica i fstam 
?a?va®i aiBi 300 a^tcecsta caf»i fafva" >av\'e fawaw 
am i?i«ia a^ fvcatifaJia ana®csi ff^ta M\gca i 
cvi?5 £vi^ 6 sji^a ill fatvawa afst 5 ca i ^ta « 
Sfsa «q:®g 'aftsi' </ aw^ja >flv fa*t^£aa a:ca i 
afaca«f (ecology) faca ca aaaiia 5 ca, 
■iraia® ®ia <aiT®ia« lacaisa : 

®v * faSgSla , fac’sfiacaa sn'fica ailaviw aa^sp® 
^£<5 area cafaia ®irai[a'8c»ta aa?®! aca—aitaca 
aifif® ^ca I aw ‘fll »avf6 viawl *jfaa’t agw 
5c® *tica I va vea ?:«« <«ava afiaia *ifflpfla 
af®ca»a‘^®,' anfav <3 awf^iv ®iaaiaj ®icavKc«t 
5ca I 

2l: @g Biiaiit«ia tacwiiaw <piw gg i^ca— 

jjc^a aif®cau.fa aN esjw ®aii -^itaatcv a^ vai 
aica ai i ABM fasi^csta ciltaitfR caiaia « aisia 
faa??aT caiara <flava S*g aiivic«ia fac’vraa atfaai4 i 
f®a» awai 5 a «caimaw ata^i fa*i^ 5 ca •t^ca i 
5Tat nm ^a’twa, Jtaaaw:, w siaaam, aasii 
^ian4^ aia'W, fajja aaaai?, «?,a-vi»r5-«i*t5Si 
aaaat? « ®a»tiaa >iafv|| aii^® 5ca i wv »i'v «ii^ 
aiicaa fstaw caai cvl ai vaca ? 

* facvpiicaa spsi^f® c®i «nae snaiaiv i 
f ai « asjisml^c® ®i«« ^a ?wia ai^aa ct«i aica i 



124 




137®ii 44 


tnnji enww enw « ^^' 5 =^ W| 8 K^l»f 
cfn ^ ®iw isnsi?!! ¥'*iJii <3 jffs T^j« 

i mfisiw cvw *ft?« «ii¥w m i cbw, stvfs, 
^'8 TC<ra ®i!®T*^js *f! 5 WC"ia i 

isinsif »isiic^ 5 C 5 ^(?iw i «i»ianrtai 

a»n:a sjiet sia, ^?si siaa’ i 
jjm’i aw® cw»i ca cvFi t^ifegna ^ 'snaiwa 
a®i®i vaca, *nga aM^^iiaa Tifcaaita, 
C¥rt6 cviTS ai^a aaca m Wgfii 5OT« aiga ®Ta 2«a 
a^i w®i ^iTara cafaita isaa 5 ^ ’ftaata snga 5 ac®i 
OTia cwa aica i 

waiacea at® faSg^ 5 ® cvia "ig^a Ta^tai aa, 
<a 5Wi cef®aia aa ®iw >11 aifav aasaa 
mi\ ®T^ *51 af«a area «iwi aua ai i 
taSsfta ®is^sia aw® ’aac® wa i fspafee^a mw 
▼faca ww® 5ca i »nai3a a^ac’^f sisa^ia 
aa faaaa en^aca fac® m « ta c’fia Jiiaiaa 
erfa® nn$ai 5 ^a? caev^ faSjpla ?wa ^sai ^'oai 
aea I caw ^iajef« aiafav a<faviH 

v«fl awfeaia i >a^ ®i!aa?!a (arc® aitaai 
35K £a*{ 1975 awa acafaa!) ataifaaf 

tacac^a ar«fta®i aiaca, ca>*i « facawa aa aaa^ 
aqcaa aaw rftw caaai wa, ca caria caw ca cvr 
aiicaa aaarcaa 'sifa^ia aiwa i ac<ia aitoi e 
atai^l^a cacaf m]^h »fi€ai arca i 'awf'S « 
caiSarcft i*?rc® cat aaat aan^as 51® *11181 
«vai ^ataia aaa waw, ca fa^g?la 5C1 wa ®iaai®i«i\ 
aa arc® aifav «Rcat i«i aea ®i cwv ^a??® c*rc® 
aw aa arirc^ faaaflaaa snac® wa 1 ®ira^if®v 
jpii 4 < 5 i[a« 5 ai vac® wa 1 

(flt aw4 ca afaa« f®« ijwi ®ia aara ?«a 
dipifavi « aifiaai jt iirira waw aw^i 
1983 ap^iw aifaai awa 156—200 ICBM ^®fa 
artaw I atw vua^f ®ia faSgS^a awasia aircafavTW® 
fif^ca cm I 

cajaiil Wa^^tia ^a^aia aa wafacaja fa^^ta 
®ifa 8 rca cw a? c^ cai 6 ®’c® !▼ f¥f airca la ? 
c>r 5 aia^ia c®i vac® aw vaca ai 1 

ajrcafaana «if "iff *jla^ e?aawnia aiaif^if ^ fia 
TNT-a aaia «i?a arhaia 2 $a TNT-a aan 1 
iitaa ®w «iiai®® aia^ ai ®ia ®a c«rca^ m 


oiaiT??® cat 1 cawcatifaaha acwsia ai«® «ifav®a atfaia 
ait wffa aia?ia caw «iai *wtv faas vac® *naca 1 

icaia J^sai caai caw ®iiav ai^t ara® 

facauft^gpwc? aw® waca «iia waiwt c®pnOTa 
<RW ¥aa I 

®it «i?av af« vaia sjfaai «irca 1 aafaaia 
awwa, ca ait ’jM f«aaia aa^a vac® *irca ca 
®iai arcta csca fa-sat aftiaia ca aio jaia *jTaaT 
‘RW vac® *irca i 

»flt «if5rc® af« af«r ai?c® arcv ®ca cvi^ aii® 
SiC® faSgOa f[cva ^sai wa ®ia tfa® caeai arca ai— 
®ca v7 a$ca »iiaiac®a ®jWa® ®taaiOTl caev ®ia 
faf TOa *fi«ai arca 1 ®aa aifav aarcaa c®®a 
faca a®i®ia afea siagf® 1 fassicaae aaifa afea 1 
ai£af®5ifav 5^ ^aa ®i farca «nai fafen aa 1 

ai^i^^ awistaa ceiai God’s Grace ai ^acai 
aai S*fanca cat sc’ia 'flvf$ ars'tv ^ aai waca 1 
§*Riicaa faaa'aaf faSgSla maa ^la cvsif®a 
cvpj 4ia f"ifv® f»i'*ii@1 *av asjsacv faca <«vK vrow 
*n!? facaia—c^lacsia ®v eiefiai ^c*f caaica aiaa, 
caia, fawwitcaa aia 1 cvpj caaica ®taa ®i?aai4tcaa 
faca a^a asj®! ac? 'jaic® 6itc»ia 1 a4f '®ra 
cat fafai® fa"ai4f caificwa ca twi®^ aw® arca 
®ia ^a aaicai v^aisffa ai^rcai 1 cvi:j ®ia a?a 
aiavaa vac»ia aw: 1 ^aafv cvi^ <av ai«i fa’^iwfa 
fa^^e «n® vac»ia—®caai ^ a'ja «flv aciaait 
m c®wi I ai«f « cvi^ facst a^rea *avf$ aaw 
a?ia tnaaa csti vacsiai fv^ g.'S catawaasna 
«5}®i®ia aiai« aiia fvea <ii«i ai 1 arai ®it «^faa 
®ia siriaaivi fe^iaa van anfa aw aia sit Ri—anfa 
cat fwwilf emfewat aiva 1 ewSenia vi^ 
“ivffia oj 4 ’Na 5?®' 1 

a®j®iB facnic*f fawia fwrca aaw wa « 
aiiflf®^a awvTa 5a fvea maca—faWi ^ 
naarertf ®t waia vn 'a"ac 4 avvia at 
^aanca ataiai tff® facacaa aw aia 1 af®i vt 
afica ®i waai vaarv vat® *nfa ai 1 ®ca faiacw? 
aw aia a«aia a®i®ia wf*in fanfa® arac® wn 
faJSgfla wara wtia *^ai vnt nvaia *m i n faaca 
aiai *if«pifa fwifaatw act ntaca® afni wia® 
^staacawai 







'SI >351? ?'^srrJt •ffksrfsH's Jrf^l-Ti^?e| 

C»I5r^<S 


f^aic^ia m fi’? eio-siiTtsi^ ai® 
cn«Ji 'swn^v sii^is csi £‘;aif5?»r 
W5RJ? (Thermal lonisalion Theory) t 
hrij c^^ieisiio £6?iif'a<»f«fi«^f?|iT (Astrophysicists) 
^ f^i^ca aiff fsH 

»n«jw*i®i5a c’pfe^ I ake 

®c^a a<nsi 9i«^*ii-‘nB 1920 
aviT*!® ?«?«*! T^'g ^'Biwa •r»r^ £«n:^ 

^iii'i^sica ^i^fawFij m{ 5^4?! c«K’p 'fll ®i?5a 

'snceiisqi zra® 55 I '5i^»itsic?ia car® a'SsrR ^iceie 
c^w a’psi giJi ‘»iTa I '8ia»u 'fl? aai^ eg? 
is4la sigi^^—’»ia«i asjca % ^aaT^1 ‘Rttaa ^rw 
^15 ?5CeR, *(4*1 ®R’ia iflat ffi?T 5?l I 

^c'iiiiea ^51 <Rtc»ia aiaww $ aaail® « 
♦ilasiicaa ^T^t's ji'bw 

csjif'sf^aicji acaic^ eiJi'yi*! i am 
c^iiw aigi faaijflwa ®Ka siwuai^i 
ga I c»»$i 11 wnf's^Tislfa'rHa :i9—‘Wi«ffaTim 
■n'ai «I»TII (Plasma 

Physics) I ♦I'Biwa •r*icai'g c"iaw‘ wc’?' a'S^n^f 
*1^9 camlw'Kfielfawii iflat aia 

’IJ15 iscv »isnc»ii5siis3^’»f aaw 5ii?i-®m-®!ia^R 
'flat »!n?:i-,7isflara*i 'fla>!6 tawa ®it«t cii« i 
aatis lai ^*»F»fi: a«R«* Jiea c'aHaft- 

laaii *iffl5;ni ^9 ^ >iigi-4i»i-«ii?Rsj (sc^a 'ancsiresti 
a?i 4?i^ ♦rfacatwB tus ii? aalaifw fatsfa'i 

I 5iigi*»'§ »npii »ii«im*i ta«ipm fiD-^ia'tai 

^aeica omna snaFwe iaanfai^ wv 

'sai 'fl^ ffaoi tm iKaaai-»i3if»ia '5 i1®sri 'flat 
tg»nw ^WB’iaF sjigia aga, lasntJia ^iiwa'iwa 
avm ▼iTRt WH JiflTOTissti^v aafli 

ata'o «Mn*iaF »ngRi flftapft Itomfl flat aiwi 
a¥Tt^ gcflw, cvT«ra« tawpi 


cai caia»is« 'onE«ireiti fafslg 

^Cfai i 5Ji![i-®i*f-«iifl'^^ acai’it^D 

a«Tie(fafim ^TO-Jisft^5C*ra '8ia'sia*ii ^at; w| ica 
a'SsjR afacaf^^c® ca akaa':?« aka'awa acaw^ 
flat c«9nf®‘'fai5ffaaim « ais^ai »!ai'4faana fla ca aa 
awi^, calilst aapR ancansai 'fai i 

®wii>ia' 5fl?ia ®i<i a®Tfa® ■sim^a ®c^a ^aii aaicai^r 
SraiTf a'ac's fc»f a«ia«: cwifefasiiwa st’^iailaca 
a^ca'^a^v iiiat ®'§'la afataca fl^ ac^a 'siifaaia 

gcaf^si, ca$ jjurigq ajp^g acawa« a'Saw 

“isi'ala aaaia‘ fa'fla^ic’e ®iaf'^® 'sia«p?, siai'^a, 
a'?asi«5fl ^®)ifa agifst aaca; 5si®ai faawa <fl’iFiiiB 
ia»l CT^ltei WCV CIT?1® CI1CB111F iflat fl^ «nc®Tiar 

a*fi5fta (Optical Specirum) *j^ca^*i .aat faesaa 
(Analysis) i "sircaiiv a«fi»ft fajK-gaaf saafaisiia 
(Electro-magnetic Waves) cif® di^ cjt^ 
sna I aasi 'siaT’^a? 

aaHamica, aaislfaaai a®fi??fta »ii^ca'>f«j (flat tat«a*i 
wc’F i-»p^Tca t^Rc^sj—f^n f«R aaJiiia 
(Atoms) fawaa (Emission) vaat paiaa 
(Absorption) a*ff»n ®iic5 1 aasn'jpaa a^Wta 
fawaa fli ca^j siaH (Line Spectrurp) i fl^ a«ft5na 
caaRlfaia 'siafts?® ajr ca a caiw caFw fawa 
aaai^a Sal’s?® ffi'g‘8i®ica aw OT«ai aia i i®iit 
®iaviOTa a'fiefl aaca’pa « lacara'j area csnSis.ffi'STca 
®iwa catlfliv Sawia swciie «naai ^ai m i fl^ 
lacaa Swai taaa, fli a«w acaic^ fasaaa a*((9ft 
(Emission Spectra) csKaf caiaa a^irsfl (Absorp¬ 
tion Spectra) ca"fl ®*fcai^it gcah^at» sFRg^ 
(Fraunhofer) 1815 Ji^a<ia faiHa«i 

VIM ■anlawa atcast ca, fl^ SafBt a'fraila 1®®5 c»a 
ciiOTW^*? ca^ (Dark Lines) a'anw i fl5 
ca^ilfafcar w ?a »r?^« ca«H i fl^ ^ ca-aia 


jfwca^tar faati', caiat^-400005 
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*Risii^5 ww*i cwi 

(Absorption Lines) f5»nc*j »iRi5 ^ai siis« 

«i®j^a 'siiwicfa *15 sjc^a 

^ Sga 'Jf «iCTiwa £«im *i4a^*ia siwcsi 

«! 5 c« ^c^a at?^«c«ia Sniw csiidiS.K'Biw aia*ii 
^ai aia t mi ft fia l cwif®‘K<ri<^fa«fna t 

(Da »ia c<K^ fqjjia«i laat wia®i a'fuft =^tasra «)«« 
fasifa® “»f?asn«i^5!v sw, «na ifll 

5a "jl fJiw 5ia, WIW5 ®ia^iwa wsi^n a^iaeil 
»ia»i5t^ca siaaFiwa 

®iaviwa ^af«H ca^Tlwi fa®® "aai aa i 
^CRacaim cH*if c^aila (Secchi’s Type) ara 
1866 1 'tI ca*)t®i’i ^laasiwa maiip?a asi'swa 

af®fi® I I'Ceiif?® ®iai, ll-afiBi ®Tai, IlI-afaBi® 
c?tif 5 ® ®iai kflat IV-S«g5t csiik® aiai (Deep red) i 
f»F^ aiaiijaia ^na^ faanfaV'Sa (Lockyer and 
Pickering) 1890 ^>&it:^a ®nfawcaa ca*if 
fasjc’ia iiin<3 fii'i»5cai’ii Saww '*▼15 

fafa'6 c’iiSjj c*ii!a® caaiwa cawcia afasnei i tsii6 
10 ,000-(fla asfaaF siaapiwa a*ft5rt «fataawa 
aa ca*ftfa5i^ a®f«a afa«if® 5a cm 

(Harvard Sequence) i «aa «wi 
3»cH«ai9H aic^i^t (Russell) 1898, (c55<aV 
si»iia ^ifein 1909) i c»i^ aq^ica ^wa fiTsnra'i 
55, O.B A,F,G,K,M - I I nuffi •fi'afS 

'5ifafB5!^ (Continuous) aqaf®®!. aai B ca*fl c«n:^ 
A Ki*if wr«i aicn ^a, ®iaaf| bwc 5 atwa 
B <3 A ca«ifa awt-^iCTa B csf*jfa a^ cacar 
waa^aR 'sica A ca*fla ac^ *ifaa® i ca*fl 

fa®TC«t GO ( 5 faai) wiSia ®iai, onifav a*! £a*nc® 
G2V ®wi I ®Tf»j«Fic¥ »iiaia*t eica lU’a aifov 
(Linear) ®ifet^i aa(i 5 a i ^^a ♦« aK*m 
(Rusaell-Hertzsprung) 1905-1914 
faaifoaf (Two Dimensional) ^ifst^fia aeiaJii 
▼taa I <*1^ eifeisaia ®ia^iwa SnfaS® a^iasfta skw 
®naa '&< 5 C 8 na *ifa*nafl pr«fi 5 caw > »iaa®f 
iw 4^ faaifov ®ifi(af| viavicaa « 515 ^ 11 ^ 

4 at catfav ataajia «ra»if®a faeaa »i5(av5ai 
wsnwa ®iica(®aia 4a acaiu aif® sflfai. fsat 

4^ aacsf ill 5JRR1 icit<t|| 5c<pd I 

S’tcaa ai^ajcf ca asm a*fm1a (fsitaaa 4at c*iiaa) 
fefja aFii 5caaE, CT'gfai >501 f 5 Wi:*w •taai'p (Neutral 
Atom) aa, anafa® *fa*n^a« 1 caw aiiafa® He+, 


( 37® 5 4^’Ran 

Ca+,—, a«inKa He, Ca,---|®nfa ^aaaiu cacar 

4¥f$ Iwa^a faf<^n[ 5 ta tMc? 1 wa c^tfi 4arif«iaf 
Iw^sla fafe^a aeaie s^sa 1 4f®t6a (Eddington) 
1917 ®®^Kaa 'aisi^safei aiia tpv^it 

^csta ▼cafawa—‘®iaa'iOTa 'SRsraca ca ‘«nfa»ii?a*F 
«ia^i a«n—(Temperature) 4a( Bic’ia ^faam 
|®nK ®ic® f*?! faj *1551^ fF.ai’i'a wana auaw 
'siiafa® 5ca dita’ 1 

4| 'gfaana *13 cai^si «wii*(af >ii5fa ia® kaf aacaa 
faaa vai aia 1 aaa aaaffi =^c4a a4aa«t 
(Solar Chromosphere) siatai 1920 
affaiarrei faafawnsia cacar cjfiai 1 m ana's 
^S’pfs aaa a3>if«i® 53 ' ®itaa a:ai 
^caatanH ‘^laa^i a^fwl jisw c®ff®ar 1921 
|wnc« a'lSwcaa (A. Fowlerj raf'^ama 
cocas c^tai 1 asiniwar ’1151 af5’^'6W* 

«i 3 >si 6613 aaica 4 '®fS fac*ia mc^’n 35*1 
Tfcaf^c^ia I ■snaai^ai anafst® 5 a wa faf^n 

?aia &:?! 1 «tia £®f« a^naft “iicsa (Physical 
Chemistry) aaR <5i«;«i ci^caa (Molecules) 
nasn-i ai ^stca? (Radical) fafs^R^ia si^JiaiR ®ai 4a? 
®a>i??Fra faf®R -'ifaa'&Jia ^c^ fasia 1 

c«l® a^nsR faN« fafsaia, faf®a Swic^ta 
(Relative Concentration) ®w- 
5)1*11 ®ia»{ia (Thermal Equilibrium) snoia 

) 'sni^c'aa ‘»tfasii*i ■»{if«*)if'S’’ skbi « 
sic^a ♦ifasiK«i3 ^’la fsisSa vca 43 ? c-stc’^a (Nernst) 
!^Da 5 n 5 K»» ®Kaa ®nc»iff 3 i^ si 5 )ii«iR« : 5 [fj)fn »6 eica 
▼31 5W I «Mii*iv ’iW asac®)?), 4$ 4^1 

®naffi« aaa^ia S»n5R *iasiii. sna^i 4a? Iceiad*?- 
m ®i»i-5iRi sia®® acawH ai 5aia ca^R ▼la'i 
c»i| I sna^iRs 4’Fffi faf^!?®i—c®l® a’liapi 

faf®i«®Ta ▼ic^ ca^»( 4^$i WaxS »if«8 caw*) ai 
^a (Evolution) 5 a. «na»ic^a 
faf®« ’lasii'pas fJifT«s “ifsa paiacaa acaw*?' 
5r5*s ®Ria, c®l® a5naiRa W5§s®i a««cv ancai fasia 
▼ta awjmT 5)15) siiaw afwicv wan aspif 
5C«i;t I ana 4a *ffasn*i33 •tfa'if® 3*Rffl 

a^i 5W’i 1 4| ^wra f®fJi snn ▼»▼ aw 
a«5Tf4® 4flK<la (Eggert, 1919) aawfta 
▼cafiwisi ( 4 | 5 I aacia cnc*rtRpv 
fe*f5R5TCa Vai 5W, «R1 85)1^ ) • • Wimaf 51151 
K*wl c«l®-a»raipn ’W- 51 ^ faf«ia (Reaction 
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Isobar) ^w^icbr i 

W®H Snmiaa nmt sic^is 

I fefR <8n!iRi3?i fliiB'j, sS?®l e 

5K*ni *if««in:«H'«tt«J! 'HvW >iii^^«i asRi afswiq t 

5i?B? vnm afMi 

cer^n »iifl- 

Ca;iCa^+e-U 

'WW U af® ®n)q-“«ia5n^c® (Gramme-atom) 
(Liberated) »if«« <ifasn*i \ ®na ■n^'e 
Ssa 'si'jffs « afasirw Wmi 
<ifflsnc*i T;5^faaiR i oia«5i 

imi §5? 51 sic-'fa ■«ifiisii*i 

Ca^-i« MIb'a (X) I Pl^:(?Sfl 5^1l51'»t 

f^afsjh'o >i^'\¥a*iT5 

'“8 ^-6-5 

>a'»ncH P >isif4a -nfasiw, T ^ei ®?3i, 6*5 
esiifa'sia Ca, Ca"^ e-m ai5ii«fii«F 
wc'p I JisTt-va*! lairvo 

*ti9? jjja X, P T-iira swi w c^isr 5^^^ 

Will «j(r’FC5T »ifasii«i iiF« si«('^ w 

jjvfs ?»ns jfda (Function) i 

fei'iiaia efjn wimnr Jn^i tafeaia 
SnifiR aasii^. 5jia[Si •fl’it *i«! cv^etsic 

|'i«rt £'st®-a>iiawa 'ifasii«i’i3 ^ei ^co (Law of 
Mass Action) awi’i ’Fcafe^rs? < 'siia 
®iavia «ifa^ i^sia (it S^inriR^tei 

on^*f (Ideal) ■swJi aca "siaJia i («^ 

acsoa c^o i a«(si®* 'U*i’i® 

siavTOTa 'siicsii’f ?i«fi5n faia^*i ^sia »i*ia ^‘fieila 
a<n “^asit^^ ^i («» (pfufcnw ^asii^a 

wfd st<i»fla ca«n l^a «iw »is^T« 

▼ca fj’ic® 5ca (®acaa ’sicn^v (Jianfa^ 

cvca ’ifaajfii ▼ca cBi^ai acai^ ) i <iaaji^c*ra 
faHd a*fi5ft cH'lt^fsia af«f c^r ^laana 
ca«ftc® S*ffar$ «nc^, ®ca fst'g'ct ®ica acai c*r«ai aw 
»ia*n^ fsiac*j^ ai (SRfaTsi® ((iRsitv cvsj *iifiw), 
waww ^la^ia a^aR i »n?i->8C'5a 

afaif® f5>«ca, cafR ®iaa>w c^R laf»i^ 

ca*ila (if «i®ta ^fasn^ (4 ®iaana 

(^^ fsTOFs 4la*n« a?eai »»%▼ ?ca *?i» ▼»•! 
aa« «<f «ia¥« cel® ciaei» (^‘’n ^ ^icaa 

^sHfr ) >iww f*KWi «ww» (stimulus) 


*!« awfw (if a'fwl C5r«n fstPH*! ai (?aiac^a 'sqtfsi iRa i 
tasjst Rb. Cs fteiifiT ▼caefS »iaaT^ fjiac^'? 
a'fwl :^c^ a<*f!eitc® »iniia*{®s «t, via*! ecRa enansj 
■ifei- sirai sic^TOf® ▼SI, ®ca ^ aMecw (nai 
e"^«f eraf*?® m ®nc«. cac?^ cspiict fev®! ca-ft i 
'si'fa’ic^ sn^i-ec'sa *ffa‘jfe Iwa «ic‘»i’PI?® e*^ 
^▼®ia ( 11 $ a*fje\ ca^t^fata ciifaeia ac® »ncai 
aiC3R3r (Russell) wla-^etc^P csi^tsT eiifaeia 
▼calfcei:? I (siRia ca atia ♦laai-ip «iwjr -ifea woi 
=i<i$ caH aai H (13’5 eV). He (24*5eV), ®ic«ra 
»fc^ siiafjt® aaia »eia:^i ▼a, c*tla afa^ecai (*ai 
ii^ac^rv Biaeia sue? i 

^Wi-'4i’a-®iaai^ (ct^ga Iw's ksiica awi aw s- 
(i) (silaiT ©▼SI jsa^ Icerat^Pig fjw 

61*1 (sii^Rcaa u ^fea : (ii) ©wi («at 
(sic'i^ias* S® 6?^ Biia*iciia 

af®ae^ t AaiciR ©ck«( vai (siaRlsf^ ?ca fii ta, 

’laRiicRa 5ii5fsia a:aia a!!*iiii ^la. “aag onala® ®iaei 
aaalii ▼ca aaa.'i, (snaq (sat $c®i^^cr 8 awj ®r»i- 
»iic»iw speiaia c®tf®^ aia^ia ai^aeR e (flat 
■^laaRit® tac«ta«i ▼aa.a tsic<i'a^ i 'Tt’^feifa® ^i©- 
(si^af®®! afa^'f sue ▼caksi tna («▼ »i®i^la 
I'lata^R »iaca^c«ia ^la ; «iasi*i^ *1151 (fl$ ^itcwc^i 
?i^i©-ei-iaf's®ic^ ceha^fele^ wsi 1 

5ii5i-4C(§a ▼6i’a<(*{ ^ 1 ^ 1 ©-(^af®®! eia^rora sicaidi^lfi 
ffisi^ £ic>ia w^af®®! 1 ei®ifa^ «!ca$ («$ '^f®®ia 
®ia^iwa aRiaf5ia> ©vntfH srw («▼ «n®ta, O cece 
B, B c«ac^ A $®nff cis'llc® ▼fl'ai ©▼«« snai ▼*! 1 

»ii 5 i-®i^-«naJ|Ji ®c?a *!aa®1 =g[ciia encsnwwi 
a^?3 5aia <^c^ («$ swesf «!«« jW laaa ^tcaw^i 
©«fia5i awi acaisR» ▼laa («$ jlS faacaa m sp»(*f 
fa^icaa jics? “iiaa®! ^cua sniti-ec'^a si^jwaa 
®ica ef®® I a«Pi®* S 3 [c^a al^^ecwa oncww-a'lieft 
•ifsiala aigsi'scsT caiacaa spcei ®ksw ®R>a$ ®avic»t 
siqcaa ®iciii6ca few 1 ®i$ fefjt 'lia aace (1921) 
©tste ▼cifecwit aff c^r faR sn^a (fl$ f^iaiw 
afaw ▼ca ^ a®fi®na 1000 wit’iSsi facawa ▼ace 
aica, ®ca fsi'ea$ wcfi^ a^iwfca*!!, facaaei ©cefe® 
(Excited) waei^a a^iwf wisncaa cma «ir>ica i 
(if faacB awiia cwifefaa ■mawfa (Shapely) 

®w enwrew iiRfi (1946) 1 (iw («$ ea f▼|fwcRa 
siwi WWW ecafew, iidla jscaa faaa ®^si enafef^t 
$!(cwic^ fa®lB®s. afee sn$i*®i*i-eiBi*R et^a 
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c9Hifaf<iriia^®, ®«»if*{ ifll 

=iPB!W3H csiis^Pife »tflVi ’afai i fatsf <iHFfi!^ 

*ir®c^a ?ii«i (1939) ^rwicwa fsisTfi jsc'ia sicsr 
awfsKai^ «, ’fiwa «f!ii ^icar facfc*f (?i!l:c^?i 
*(aH*if«noia 9fw>qi fjjt® ^caTssi i iiaa®1anc«! wwo 
*«Hhi c5<i ’rraffcsfsi i a'Ssiw 45 
*faHi Bw^n »fTi<^fa«fn!i fawa ?af«n 
*f^tw(S[5?v wi*iiiRa sKor i 

*if?i-®c?9 »RW®1 igf'sra onas 5!i c«icv, 

®^« « »i^ppp«i I «iia 45 sfS 4Tfa® ?m 

♦wis{N«fna i^®R ■n«ji «iB?n-'n*ri<^fa»nii a'Ssni? iwa 
’JsftvaW J ^JR faWF?! 553. 59 ^1919 

a«ist aai^tar a^aif*!® 9919 *19 »f95 1 

syiSena (R. H. Fowler) 1923 »iT5i-®m- 

'aiI99il-®C^9 ^sr »iR«m9f5?9r ^f«-f9«IW9 4^f5 
’l*P!8 f95!IC9 Of«»IC® C5^l ’9C99 I JJWnsf^iar ■5lf®- 
faaiKR vi&9rrc99 siarfa?® ♦riif®. oiuRi^ttJi® 
f9f^a[®l-»njn (Dissociation Equilibrium) ®i9^, 
fafit (*nSen9) acaiw 9® 99 1 c»i5 «c<r sii^i-ac^a 

I ¥19*1 »llt«H19Tj?9r ^!f®-f9^HR9 
fasrca 5j!i»in C99ca 9C9i ^5i9Ji9 >iC5p effig® 
faaivt cic'TW^ (Zustandssumme 91 Partition 
Function) aw 1 ®n9 99i9Jft9 »rasii^ « ciiawa 
CIRB 45 9f«19ic® qWR af®99iV®I9 ^OBI® 

991 «fa9 *iw ^1109 5 cai qaiTa?® 
f9^a Bf95irw9 9iif«r9 ^!9 tc 9! 49t sicmifa® bi?® 
9Jfl1 « f9RR*I BII9S 99 I 4^ aiP6l9 *PC«f 

«HC® *091 wsT CT, 51191-^^^9 iraitaaf »iT9*if®'9^*i 
diafrtwj® ^Fifwcsr f¥i aitsisf <9ic91 4f6 ®i:si¥ c^as 
lisilfl B?99T‘I’l® C¥1S1 WR g.«I«l®e I 45 

55 onwf®9 t¥5^ ^pn9i 99 ai9 Jw-^njifaT s^kst 
BHITII *l9l5{f9»rn9 56lRi I 

»i9^ ®wi9 awsli *f'ris(f9«rH9 591 ancsirei faaa, 
9f9fl5 f95J9-g99f c^om ^aHfec® (91 au^nf^f®:®), 
5iSlf<?l5«rc9 f99CB^ ^195111. B199 « 5C9f^d9C99 ?lf®, 
«Ilp9, f95l9-g9V C^aa Bf99'a9 5®llf99 «t^>iWsl 
9f9l I 51191 ®I»I-«II9JR-®t^ ^991^. 9999 <3 5CBf9r^9OT9 
9C9I Hinn »f9*^99 51frt*I afff9T9 OI9®I9*n 911C9 1 
tti^Tii ^fi«f?9«n]9 oircwsj f999 9ii9« fasifa® 
991 5UlWire®lC9 91199 « 5CWS9Cfa *f9"»f9 fil9T®91 

(Interaction), aiC99 f95«-g99 C 9 ^fl f9f9*i <3 ^ 11:99 
f9f¥9«l 5«nf‘r I ^39It C9nf«^<Trff99lI9 £9 *lf9flf®C® 
9WH*I¥ 919! am-¥1999 «C?9 aW991 ¥Blf9CBR, «I9 


>iw ai9:iii Bfi^ffa^ira 9if® f9¥6 »i"»i^i «5 ac? 

999' c®i® <99^19 91991 ¥E9 f®f9 ««199 

9C9t9i:Btif| I C^CD 9199[l 91919*1®* 99—®! 

C9C95 45 -ac^a ¥5rwc9i9 aifassi i aw;*n •!9i<^f9»rii9 

«19SIH*fl»i\ »ri9t CWlTa**f91«(f99n9 w.9f f9C»l9 »ltf91<6 I 
45 "11919 8919 'anwnsj f999 tti»:9i wcv fasiwlwv 
9f9l9 f9t¥9«l I 5|15 I-®c^ C((I19 e '^C9I¥S9!:«r9 SIC9I 
f5l9feB19 «I9®199I ¥91 99 9^, 9?®* 4C99 9t91 fSll 
(Coulomb) f9ei?®Bl ^^9 a9!t9®l 49 ¥919^n 

'lasii'iwa ®raT9f5® 5c9f¥t9W9 aa »ifwiai9 ®iit*^f¥¥ 
»it9ii9 (Population density of bound states) 
*i?99'a9, »if«snBi9 8919 (Broadening of energy 
states) BII9 ®iT999 "ifsjnuia sw (Lowering of 
ionisation potential) 9c6 9E¥ i 4tW9 5i%»t^i 

*lf9*lf® 5C^ f9®re9 9*1919 C1C9¥ 

af®915¥®19 'Sl’lJlK*! I 5®91t ®Wim¥ sni^l 9919^19 
9II99C99 "iksnSI 9C9 C9 9*191 ¥t9?9OT9. ®19 5j^Pni99 
ai:9iW9 I ^11919 ‘>[«I9®®E9 45 ^^9 a^rfa® fsmlasaia 
¥!:»r 9‘fi9ilc® t9t9® C99I9 (Forbidden lines) drfa'oR 
959 I T9f¥9*l >35918 5* *19911 91 «n99C«r9 99- 

♦nf9*llf'9¥ <51199 e 5C5T¥t9W9 S*f9 f9'®9*ftsi I 

m:9] *f'ri«i(f9iTIia C9^,1,*69 89 OI9®ia*n 91 ¥C9, 

f95i9-9iwiC99 isi^H®! (Conservation of electric 
charge) b 1¥19 ¥C9, c^5ii:9i9i6:^©, ^ •aisa 

(Helmohitz Free Energy) 5}^« 919 «£▼, 

fw?91BI9 <5II9C9W9 CllC*lf¥¥ HlBCaa <511*11® f^^iia 

¥91 ?9, 4¥i9 « WTBi (Ecker and Kroll, 1965) 


n,-i n. 


n. 

' 2»mkT \| B. 

. W ) B,..i 



^-1 

kT 


] 


4*IK9 n, 5c»f¥^C99 5i^<ni| af® 4¥¥ 99¥9!, n^ C¥t9 
*199119 Z 91819 ®II9C91 5|WH, B. ®I9 Wei<sf9¥ 

(Internal) f9®i®?9 ®e*i¥¥. E, (°°) ®19 ®ii99C99 
“if«, «n9 afj9i9 f9*fif9® S¥®i T I ait;9i *i9i<{f9»ni9 
¥S9T9 1C9 4f$C¥ 9511 59 5lW[|-»19t9F9«l I [ 9®WC9 

C9I5i5^b?ii9-5ii 91 (Boltzmann-Saha) 5i!fl¥9*i, ¥19*1 
5115( ®tg9 SJIB 5««19 »K9r C915}6:WTIK99 9^ ^86 9C9 
£9691 mCM. ! ] 

4 t®H ®l*l-9lf®f9«51C99 5t*lE¥19 £i9C¥6 4¥l6 8* 
6Ci5, 5n^-®C<5 5I-*J«^C*1 ®in-51191 3il¥l9 ¥C9 £9691 

9:C9C9, f¥18 915C9 45 «1<9-51191®! faSlt^l ?9991 
ai#^l *Wl«lf9flI9 f9f«H cal® *lf99^99 f9«99 ¥£9 
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fjjiiOT s[«w c^iw w, *15511^, ‘5n«q 

*in»*if5»r siwrfa a«i^ *if*f 
afs^rScais a®iw5 fena annsii sii® ^ca, 
®ia-3!nn®i iroa ^c® aiDi-®m ®t5i« siifaaF 'sna 
^pfla ®Ta“ 5 ^T 5 H®! (Local thermodynamic equi¬ 
librium) ipa I CTtfl ®m- 5 iisii®j si'^cf 

aa I iii^ 5ias aiiaw, ’i?5i'5i^1’f5r.*ig ii«iJiia 

cnawa iHpcaa arai a^ sjtni c«ipf i 
c?? enifjjv ¥icar JiT<[!-5i»ilvawg alaa'S?? « 
afaa«fpTa faf®i3 aai^i s^fw i aiaaaw sn^i Jisil’rac'ia 
w«ra«ii Ri vca cjias^ e ^C 8 !arsl:?cfa aa"aa fsmlsFBig 
>id«4 R[5i:CTiai&;w: ?n 5rt*iaBi C’fS c^S^sgjiR!? 
aaial 5 :cawsi i g*iJ?ia Itt arsifaSSitaa 51 R(to 

JKge,\iiW <aiisw I 

©aat?iEfl »j"ap^ 5iwiaa®s onaKah® 

awa S'Jiiaa afai uiat ^cd jwirj 

si^cara acaiefj^ i a^ist^caa <5nc5TT55j« • 

aaa®: eiana^ sji^ra ci^'a'lcTfl^, taesicua 

M«a “iiaia ®i5 «^lifl kc’F 

awicaig vai i f^s’ta®* cjiI ®iT^fsfa taaca 
a^siiw vnim faajRlcaa ^l»5®3fla S'la i 

g® ?ac“ia «r'ac¥ ai5h®c^a -aat ai^i-aatvacga 
acaitg wiif^^fixlfaTiia laf®« ajaa 
taaisT, 'sa'? '^^ta •fac'^^a aaa Tfcaf tSjaicaa j-zv 
Tawfil a« ^C9ilac8i?i—iiaa ®c^a acsf > 5 ^ 

waaf ai 5 Ja m ama cas^t, fac"fa®s 'flgi§ 

Pia-awi tafjFaia |[a^c’r aaa aia^ia ’vtafacaiJi 

■snalJt® oiaapa Fe siiawa wsa ataaiwa eai? 
a«ipi^ vcafa, aianaar ai^i ^ aaci alalia 
lajcawa, l®fs? liuntSa ( Sata afa®) aataa aaisj’l 
oiaaiaa vca ciajja ^cata*^ 1 a’iw la>aa®ica 
fasw ^aw 5 W iMK^a aaraa faaa farfija ®nc»r:55iia 
acaw!t I if aawa f«rcaisiw faei-'t^a ^ra’na giicjs 
tali^ 'sia^' (Uber den Dissoziationzustand 
der Fix sterngase, Dec. 1919) 1 mafisi faaa 
fa»f Fe »faai^ aim enafJi® (Order of 
ionisation) ataxia *fa"acaa awi ®i*i-ai!ii asa, aaa 
*iifa*nfaaf 10®°-10’®k «<iat mc^ *ffasna 
~ 10’Atm. I afa« aw ma m ^®i 
catamaiB ^lavic®^ asa fv? lagxfia aaw wnf®- 
’fawffaaiw amai acmtga fewa f«w if aat«a iwia^ 
cana c^ia ««▼» W »ifaW®c® acawi ®ia fac«ac*ii 
cana fataa aw^Ji ca^ 1 «a®f'W ^ aiai^ia 


afaaia ^ai fafsai afta afaaia aawa 1 ina ^ai 
eiiaaa affa aia^a ai wa ojaiff. ®ia aaana aoiwa 
a®a ariaaa af«a afaaica Saaf® ^aia «3ai aiaia 
’fW® atana anaa caa 1 sfd aw® «aaxSa 
^ aacaia ^iicensr faai^ faei tfla>$i aia ’ai'^fa^v 
?sia>8ia Sna fa^^a vca 1 §aa^ wimai aim ®ia 
aatai 'aars^'a aaiafa aia^ia ▼caf^wa f^’g ca^c^ 
^8 acaicaa aaia acawala SawR fafsaia af«a 
afaaicaa efai ca«*irca a«a aaiafa aal'spaiaKa aiai 
ciiaaa af«a aiama aftafacaia 1 <5iaiaia aaai<ia 
a^freft facaaa vca alfa afaam faaia atcafawa 
iiat aiaiaa®ica ^aa faiila fatafecaia 1 tfiaica cna® 
spsai aFai Sfs® feicsaia (Lindemann, 1919) 
?t^caiwcaa «iRiaa ^at «)iataa ai?a aaaia aai 
'swnav ansi aaf®® (1920) aaia ^ 

1921 «f&Eaa aacai (na ®iKa )« f’P^ fsic'aaitaa 
f^a ^faafa ga^ woa arffiafia af?® cala 
ah^'®c»ia ^i^aacaa a-a^ 1 fewaicaa ancaiiaai « 5 ^aiB 
m^rsicaa siiaCTl alaiaai faai 1 a«f(5ffa c’via feisnaa 
acaiaa faer ai 1 

Scgi*>i a^cafg, daiiaaf aiai ®ia*PK*ra faf®n 
$?®i o aicaa ^faai«! 'sqaaa ^ca f«n aaai'^p 
siiaacaa gmc.'aa faaia afcafaceia 1 m -afaaf^a^a 
a?«r«ica ®^»fi 8 Aa c^iiUfaana aiaaiwa a*fia 1 f 
«i-ai^ aia a®rata al's® aaa^fwia >a^fd 
55[Ra, aiRfl ffc® cacaf^csia 1 ^asir^a gnafa® 
$ia> 8 ica> c®l®- 3 aiaa afsaia crs^'f arai ai ®ic¥ 
afaan^ afca c«fnf®‘^ii 5 rtaana acaia « ®ia afaaf® 
i«at t^iinf®'K<fi«ifaaHa sFaiwwa 'sfaaw aw« 
Bwiiav aima fataa afaaia aiaai f^m 1 ®na 
^Wssff cac^ ac«? cemf®a‘'ne{fawna iii^fd fawa 
®iafam4 ' '*5 ’aiaca^ >«a aia aim-®*? '«at *faa®T 
icg ®i caca ai^i-asifataa 1 anafsa aaiaia ▼at® 
faca SSRcai^s (Unsold) fmcataR, “M. N. Saha 
erkante kurz darauf ihre enorme 
Bedeutung fur die theorie der Sternspektren 
und erscheint daher volkommen gerecht- 
fertigt, das sie seine Namen tragt.” 
(Physik der Sternatmostophaten, [®nafm 
a*fiafl ®c^ ®m a®ifa® anaapia a®fa « ■afaanti 
®w< arf® 5 waa apu »naaia ac®! 
iia. 4a. aw[ia fiat ^it areifaa' tia amif 
4^ ®cfa aw art?® ^fs® 11 aim 4^ fp?f^ 
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▼i«‘i f^aw:5« “fi^re 'Ira ai*n«n?i«j 

f?8T—a«R®s afp^f^ira 8I1OTIV 
(Spectroscopy), cwifafw*? (»rai'i£«fa 
^*(i9ft), c«t® asfrasi i 

a>!CT oiicaT Vm, mj9 

a<fsi 1920 i a^c<fi Scafs® ffic«RJ 
(Frank) *nl^flpra vsnw a^N® m 1917 
SnffS* vanicS# aw avif«i® 1919 (Dec.) 

I (wii Tfl’fia s'w ‘(fisra csibi' 

Jii I) :5®sK Bif® Bi*a Jisjtsii ;iMi| >ii?i a«|5i aw 

a?® ▼ntTK*T*i I ta^ a«itf biwv ®rteiBf| 

(Tables) bjir jtow as?®« aja ®«fi ^i^ac^a -uat 
a«isiifl (Calculations) acni^si ?cafi5t i [ 
^FJifaSSiBia sis, 'sf«TBi®is aficers e?;ii 
B?RI Cni:^ ai tafia's «!lf«li®’^ 

(Mathematical Tables) siwra f®R S^iis f«8i 
s« I ] 'fl’flcsi »nsnisn <i)?®ffif>i’v *i«si «w 5s aiaiJifsfB' 
?«511—1917 vfBiBi®i fs'sfsiriiwcss ^<fi«(fs*fn 
fs«ia Biras 5sra >iratcv iffei® af*(® 

fs®ia wcv 'I'ri'ilis*™ fs®ica iswreifa® 'B^ssra »its 
<Siw a!®csri?3a gsic-i ®ia*ssi?wii wiwsns firtss 
cfesi 5 SI 'Ira fflB' Sfsc® c<«b if fssts 

fS£*IS sics sics a®1s 'SlCS si£illisiCS»l 'BIKJ) f 

iii^ '5iic»ii5sira :qo scs^ fs®1s a»iC8fs '5is®rs*ii vsi 
SIS I ®in aeits® oiisisa ®m-sisn i^siis csistc*"^ 
c®t®raisisfsv sssia a®ifs® fsfssis sslsscss fv 
?cs m ®ra sw <5nsscss aigii *fif5*(ifsB ®9®i 
B»st5ic»ra alssicss Sas fs? 'sits is('»s sscs 'agf 
cshcst '5wna¥ sro ■wa is*i fs i as^ 'as ats«if® 
issics fafii ®issric«rs s??ii«!rat5 ®iprs c®tf®sf 

«isw, SSI ^^®i « sicns -ntssis Ws a*i»i 'scsfsuss i 
BUS 'll! a^a^i® -sfisncss scsf £«njt®fs®n?ra ■»!>5csfflp3 
B(sf is sw bm *(fsira si^si vsis s®si fats a?® 
▼csfwiisi Bnsis cssics Bitssi, c«fsics bwi fv 
catf®v viss sistta ’iura ara 'bocbiisjh srcstos i 
iiv s'sis ^ asw BiBFi is®! as^tas s^si Sssifis 
▼SI I ai5 spwf^ •i^csws s'BiisCTS ^s<ia 
Jis aiCTO ?ffssEss« snsu fssis ^ asis fs®r i 
rasiw ^ BIICBI15S1S feCBr-Il WSIPTS tSCSS S'lSlS 

a^s *(«n«(fssns stsi ^icsssi vcss, 4 kss biMs 
▼III ai^bi •wislfs'nis ^itsssmst^ aw^ ^siarcs 
*rtKB am ▼!! SIS I * a«(sra*, cs Jura asw 
Iswiws 5(«s aissisi swIji ▼«! <« swn 


SIS! ’jis^rtc® 'aifa fssBT i fsalsa*: asf®!® aissrais 
'^a scs fsssipis ^Iswuiiw *isi ^®s i^as bdIh^s 
^ ssa ast ♦ffisis^ia shsh ▼!! bw«j fsfa« fsaic^is 
si^^a aiPis <«▼!$ snuaisj sR ▼ai si •a^alfa 
▼an “i* Bfsi fssss§u?®is IP '«st ♦itasw ^i4 
^slsssiwcs aig ®iiRS sc3f fii’Ji? *ffa5s sibi sa^is i 
BiSLSi Bnsicsa cscss csfss am a^s »i»n«(fssns 
«jcsssi-*iCB asl’fsmica si •i^cs^srancs ▼!« wcss 
(fsimsaj »ifasR5ia ) ssiss fscss 'oiais i 
si5i-ac^s ?fcss*n aBu?®f si’ita^i'^ mss ▼facs 
css—'a^s *isi«(fssira iicsssi-aa «5asiB ▼feta 
sifscas <«sf6 ssRHS sswics 'siisa ss't as asR ®i’'^'si 
a?f®s list ^fsffiws: c^i!:?^ fsssisniics Birafs® 
^ssa Jis< ^f5si*ms ssicsa ssi^ Saeifsi acat«i5ii 
Biis !!▼ at Biaicss eisit «iS5:a 'snsic'fs csw a'?1s 
•ffi^fssiis Srsscsmi cs jiss ^icsssi sa, £S5[fet 
iiiia^tfaif fs®Rl ssic®s 'sii^S®i scs jii i 

Bwmv Jtiifis vnt BissR ▼a ^[^s asifsa, 'fis 
Saetfsi 5CS 'll! astsis si.ei SaisicJis Saa 
sistei! assies anawifav BUfsis ^aa fsaics 
fswa fsfaH i|ics Bisf*?® ara^icss catafsis^i 
©■acaiaeics fJt^s ▼£!, ai faf^i fsasRlcss fJis^ 
Sa?if*f® ▼csfscBis I fafJit ass fsssRlssic® was 
Siis Bii^^s ▼«:! t ona ai >5^ is^iaaicsl 

ss, afssR’iaaics'S 1 as^ieils 5isifs?® ^la- 
sisisc^iitSs ^ssi^ a? list ara ’tfasR’ia ▼eti^ei 
fafst ass c^jMswcs acsm ▼« c®iif®fs«ics 
:(®S >«▼ ^Wssfl (ilCSfSCBlS ( 

^fswcs si5i-ac'?s asa^feia bi^i inv 

fsc«is Swscsmi fls fssssqis «8a saet 
iist BTolfs^ CS, C^R fswicsa SWISS SlB-Sial, 
sfoTS *tasi^ ac!?! csi^igffi ais mics. 'Iicss 
Bran’ll srara 'st cstfet^ assi^fet csiwsi 5cs 1 
i«a astssi ma naifs^, ai S5C®t Bif^iss ▼ara «si 
fspss Bjiscms scat oiRit cs, stSsR aswa ▼ca^ffi 
si^i 'll! ^91 9icsssi'*fCBs s^i^sw SIB I '!w*n 
^laili, stssifei « samr^i bw^isu cal fRsiwffw sssis 
fspssi I gasK <fi fsscs sff £▼§ ^ bis? 

»irai-'si*i-BnsjR-ac?s ^ aw ■>t?sra tsi rnia^ 
acst 'siisia femu sisl^ spi ▼!!«, 
t Bit asisia fsscs mm «nsKss ’^▼*lf ®* 
BR. BiJi. aicif Bw< ®* Bisi. W. assfins fsc»is msisi 
▼cscss, cwi 4icf I Bnfs f aw 1 ] 



5iTOT®5rn:«(? la?# 

[ fvfwn>i Jiiwialhic® f^R “siw ] 


fas fstila «i4i («? wm »iww c 5 jii?[«i 
^ 5 OT'fw aiN, 'liws acNii^c^ 'siwi'fi Jtisi m 
▼CS >1S1^V S5lfs CS, «IT«f ^1*05 ffW W^J^IWS 
JJRW W| S5!I5 sjwm cats fJlWC’lf SW^ JlHIlfiJ® 
«w ^sfs I ifjwRisr f«pf«vii8T *«wc?6?ss >icsp 
•n^Ts Brwi «nfs Um-v f^a*is wls^ifTs siw ^pfa 
w^jw, ®J »5i<i SI SJSfwa, ▼fill as <3 cssi ffrcs 
sRifss sissji sjsiwiwa ®tw» 

^cacsJi I ^lai S®fa ^inssms S*6inciia 331 ^ 
J1RR si*iifa ®issi ▼stss c«FR 

c«»)»isi s'c« wcaa siaif® a^^’nwsi i:«fW5 

s:^s 5IWSR 5CsCt' »«t« ap fswaf as^'e ^usa 
5CS sFisffW cwaaRfa S^issTa ?«1 ®nsiai 
is^ 5?s>iH§i fi^ES <5iic»n5si siafs^is 1 siisrs sw 
3IICS cs fail® caa a^cav aia ^nc^i fasit^ia sib fesca 
'siisai isfa*! *ii aafsBiis, csaial « SseifsBiiaf 
piwa Jflsts s-iii liiSR carw ijcai’i ^ifaw tssi fli 1 
>51 acsafg siaawl vcsicef fsi6c^i6i ^caic^ia ala’s! fsa 1 
caasT <ii¥f5sia »i?w fs®i IfataiR anit3i(fsca«ii! *Fa ^\H- 
tsiqs w JAW'S I 'Si’SJ! afcafsi®!?! fsfa^Jia, ^11 

ca-icafsa f6faa>ia-fafa cst«i3 'ofaaia 
i63i«ias!i arafscsTii ina? ca»n5 af^'SR^caa ’icawa 
J'.siaai case® c'nwfscaiJi 1 ®i«f >Ra? ^haR 
'siicsifjics*iR •Bias afcafsws 1 c>i’»iics »j,5 fasicsa 
J!a®a laiBitfrsa >iww^ oiicfiifB® 5 ® ®i qa. sra rsisp 
W^iatcaa sic«>*arwia fag 'sit^ aia’SKs '^ai ?csfs8i 1 

®ca cvasisiB Bcaaaia wsj smacadfaa s-*ia aiasia 
*^aia as fsai si» csiSi^fS n' rales'? asa antB rsicspp 
siao!) > 5 ;^ rfaws f^ faaicsa af® fsma ®iw 
«^ 5 aa ca"iaisfa ?f'&® 9 ffcar «nifsar area wiaii aia, far 
’fca si^caa esm, m >^^catis fag waaia aasii r^f^^s fs, 
^aeifa; irac® ssW i[ca aars aais aiyf®^ afisiaafla 
^lis^fai i 

®i» Jwvia fsw^ fsws ^f® 5 is I a?«i®i 
^i^wmifsa fsf^ajns f"iH® sts f®fs ®i 9 iaf 
acafswis I *rcs s®i 05ifsi««fflfs aaia 

fsWwi aiaw «iicai ciwpsica am fsaisa sc® *<ica 1 
^ sc9f wm as fscs a^fw >51 '?acfis taa? re^caa 
^Hsrai 3i«nc^ faNa sw aw^ aiscaa acs ‘it 


▼ac»is fsfv^a'a 'fw i a'csf aa^rsifs fsfaiaa'? aaisf 
“afa^jitj s«sia r^f’f'r fsc»is ¥ias f®fs fsc»is 
a'f 9 i‘Fi«i faafaaiwcsa fsfvaaifaifiia si®v 1 a®ia®^ ca 
ass fBfsFaaafai csifa«ajifacaF fsama acs 'Fawssi, aai^ 
®ia fatcai “scv? simceis 1 ai$ esr^F, f®fs a>ra fac»is 
SI I fafs ®as cafefas ?ni 3 ?if*§s 1 f^fq tssf^s 
ai^ifii^ asisf caca ala ^’afasia acs faig «isfa?as 'fcb 
®T)T aca 6 faas ra^f^ csifiaic^i aii^f aif?cs ca’sics'.s 1 
ana ^i<if;®ia ®as ^t*^ pv. asi faafasnsis caev 
cafaca afsc® raia scaasia faaca af$i fsc®s 1 ®iiaicsa 
STBianjis a^c® roia sicaa Staa cscafs 1 ®caa 
a^fsaesa f®fs lasfd fs®a jifi® anan fscafscsis 1 
f®fs fscsis I Bcaaaia fsc®c^ fscaifi® 

afac® cKstscFfs 1 fs^ 2 ®it 9 fia faaa, ca«i sas'Fi? 
faaistcsa usi <aas c^is aia*?! ^ac® ■aica fs, aaf® ai 
®sf®a csis 31 S ®^s fasisfesa aiscs hm si 1 
^®aK f®fs «n 5 s *i!5c® cAcsis 1 ®ii|csa aiaai ®as 
aca*^ aaiifs® c»f»ii 1 faf^ig c^taceit csw, «na aSsiscsi? 
csi^ siisicsB caca fa^icsa feaf®'pc*'’f asca® «ii^s- 
^fafcaa fac*ia ^favi fssi 1 faaii® ®i)^sfaa (sa^ 
afa®®gsiia «ii>ic«ia fasis fws fawa ^csfetsi 
It f®fs ss «irg® siicai fsjf»i^g cn^s^fal, 
aiesa t^® faais a>c 5 ic^a awes ^if’i® ciics, riicna 
a®Ta-af®*if® <«a^ pswa ®i«{ aisiai fscs ^asafia 
fa®is 56 icv asa ¥01 ^fscars 1 

eiwicsa »jaa®f asca sioai sjsi®: as'Fiaf aisicaia 
S'sa fs^a rvac®s 1 siimcsa cacaa faanesa i^f^sica 
It 2f$ sw fw (US facaa aTfesa— ®as1[a5® 
caia m a^psa am 1 ^ai sfg acis>^m fsc^esa 
acaasiss} stfercs facsfscsis—facaca facs faesicsa 
aii as‘i aFcafscais uia^ esca fa'ca ai» 6 i®i faana 
awms esafa aaifsa aisicai ascf^c^a awm >a’F s^ 
faai t*c«? caesfsoas I fawicsa sncsiis Sfsesa aia 
asai StiaiScsa anaica aim siaslcaa sis c^iai «iiw 1 
'Saarfs uia^ ^si fac*as eisi acswsfs aiamfs^— 
amfjpfefa'F ®iiifa® |®iifa 2 ®faa aas ac5«dia acs eff;?^ 
«iict aim fa. fa. aicsa sis 1 f*?^ ®as ®ts fasislaj 
fawesa ai&caa ^cs ca»ff« cial fluara ®n^sa 
faev amcas ass cacaa ^® 5 ica 
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««sri »fl5f w»i??[«ni—'••i 
^HOTiBfn I *ivpic»n?n3 ^n»iira wenic^ 

^RC® erT91C»R I 5iCT ^'TRT*«ffl 

aaitsilii B«if>T5 ejiii *f3trr^i»flir®i em ^ i 
Tr'wr acawjtts jwfsmrcBa «m*n?s ’tf^^'inrsw «wi 
BCTi»R€ 9icvg ®i9f I (sn^fw fiic*»i5 
f*lVRr «R1 511151 ^nty? fTOTSl I f«I^® CUCSl!! 

fv®1W^®fa 55 ^I, f¥®HR fsifsi® «3I ▼eT¥15«nsiI, 
fV'5K5^ 51 5109 C®WI 5Pll«fJl¥ t*!’’! ^®llf»f 1 «n515 
CVS8 CfS C5tCBl*l f50'a«l®f f5WlP15 «IlS> 05*1 ^TJC®! 
41055 WPPWI ifl5? 0)T®5ri5 f5BT «, C5W f?FC5 f^g 
^▼1551511 510? '5®fC5?l I ®5¥15itil «rR5Pr5 
C«IC5f ia5img C^FPRIV^ 51 555151 f5«l5t 511 

*15^ 58191 T5*ft95—«I^1515—f5rai5 I 555 

5155^55 5r?®1515 f*l5iWIC55 4p<fCTJ 

f^'SfwnflS vfn® 5«r • C5WIC5 ®E5C5r mfuts «II51C815 
9ia»lf®5 ^51 fe«19 ^05 f5C8T5 55151^5 1 

^<1, 5^51, fW C5§ 5505 ¥91’5TO1 f«ref55JmC55 

*11^5'^ atssrSq ▼IS f5ai5 f-RflCV «naf55r 
C55RII OT515 C5^l 5C®TI I ?®sJI aif^5 5Wlf®1351015 
8151 5111055 *ral'?101C5 ¥15 ¥5! *55 5C»H I tflJlsi ?¥ 
15010*1 ai5 t®sft *fl«5r5 ^*15« 5’55C58 5I55lf5¥ JFR 
¥50® 50®1 I wl 5155 ¥9r¥I«S 9|rllR|J ¥081081 51015 
5 C«p 5 f581 ill, flOH f»l¥S 8?® 4^51151 >*15^ 

fellift 01^15 51B015 ^*11 IT'SSlil BB!17[lf¥05«10il5 

15¥I C1IB1I f581 I 051110*1 ®1il ♦i«rt«f- 
full, 55115*1, ^®nfi5 ara%¥ 5R5 i?5¥ ¥1015 

<a¥tfi C¥l^ 51^ ¥51 505f58! I «ICil¥ 518 C5WCil ¥W 
¥5C®ii I ^a®*i» «n*fiiic*r5 leifg <n fefsw^fis ciriris 
¥ 0*11 «, ^f«5Til «|jR;Jllf5lC5*l0il5 ^55*1 ®1il fgBl 
5^»ns!liHI ¥15151 ‘31 C®05f59rW. 51^ C5I^i »fl5ll0il 

Noifil¥ ¥^*n8ra *3® ^511 5WB I f¥<5 ¥I¥dl 
(ilOOlO® ai05 U I ¥S«| ^5l®| ap^l I 

505® ^a¥Tl 5151 WOBlil | ^10*11 BlJROSdfsS «R^1 

®J555I 1913 ' 3 ’& 1 ¥ illWT 0115151 f55?¥Tn8I055 

5f®C¥|®5 “10^5 »10 I ®1il ¥!?1¥ il'JI 1$R1 I 

*1^ f¥| ¥^11*1 «505lf5C¥l“St'5il t¥| Wgi i«f8|C5 
tlCSfecT*! »n5IC5i5 51® I 5155 £1015 fiftR 
W 0 ¥ aina tioiiflcis ¥«I*1 ¥C5 ¥¥¥l®ra filOS ¥15l 
•ll 508n I ®* i:«ii aw, 5i»it55i5l «r 9wni¥ ici 
fljt 501*11 

®5¥ieftii 5 ^ aiir® ii^ifif,—51115 ®i5¥iiM mfei® 

Ifl5^ »WI5 51»lf551^ 0515 8 iT 5C5 tiCT*! 4 ic15 ¥^1055 


SlIBl f5l05l ^f®5lC51 4 iC 15 IW f«f(¥C5 Clll 
5I¥05 I I aw «wni¥ fil^50*15 ¥1¥ 

•ai 50111 505*^ C¥!^50815 fW5—«I?n*l a50*15 

5105 5105 51*1 ¥«nT1¥015 Ml55 ¥51 5^*51—®!5 5051 
<fl¥f5«n5| «1¥18ft*l 1131¥W5 fwfti fewin ¥C5f5«I I 
■I4T$ f58I £5, ¥5ni¥C55 ¥511^ ®15®tfl015 

551 C1C¥^ ¥50® 505 I ¥1^0*15 ®15®l5015 >WW1 

f5C55*H ¥5081 ¥®S®'l5Pf5 nJ? 11^81 fe5¥19|^ 
5151 505 51¥05 1 ¥1*101 ®i:i C5»fl5 «11 fiowt 151 

f5O!0*15 Wgfl |®051*fl5 ¥151 ¥SCT5 1101 fll I 
•53 §«¥1 5jf®95 f51 aft *11S|-’$IC15 ¥11 1¥§ ¥101 
Soil ¥05t5—51115 Ill'll £515 151 JUS a^SIBS 515 I 
1*51 H?l C5«*(t5 ®11 ¥5na¥ f?C1*l 8t®C511*l5 I 4f015 
f»W?1® £51irei5 C5¥4 C®SR T¥f ¥15raf5 ftl *5 I 
f¥5[ f50I*l f55C5 'B15®l5C15 fl¥I 811015 810*1! wgf^ 
501^ 501 f5C5f5® 5® I ‘51$ 0511 $T®505! fof itsW 
¥«f f503!*l f"I¥15 ¥S01 511*5® 50505 I 51B15^S tlf 
31151*1 511lf®5 flC¥ ¥1551 5if5¥r05 ®lf¥C5 11¥ai5 1 
C»i3fl ¥®1¥ 505 ClFgOI 5111 11¥® ¥1151515 5051 I 
0555 551 5i¥ Echclon Grating i ¥ic5i f¥| 

511lf® I 0*1^1 ¥10*5 51051 H915I5 5505 ¥®i® 

5ia#®15 5iC!f c$f501 5111 5® 15t *105 §®®S 505 
¥l15I5t5 5051 51Rn05 0501 01151 5® 1 1151151155 

fll 05, C¥S 1*01$ 3f¥5l 11 5T05ftl 0501 5105 151 
1®3OT1 fil¥I 101 5105 I 1$ ftl ®15¥ra fl055 
f5815 I 

5t¥S501« 1 558 flf5055 8?® 3^11® ¥51? 
555 51WC55 501 505 5110® $05 05, 155 55511 151 
155055 5Ilfl ®15 «150®5 5lftC® bsk $® 51 151 
¥151015 t«l¥l5 feoiCI^ lUfi 555 1T¥®— 

l^tl 55555 ait5?5 51011 

1913 51111 ¥1551 ®15«' IRI I 5ir5 H 

t5. 515 ®15 ¥1151$5 51$fil$® fl05 105511 ¥5085 

15t 5115 01. f5. C5T5 4 tI 5ni05ft¥ fafftaSW 
1055115 518 1 1 55105$ ¥3115#$ 1C5?51 '«11 
¥3115 5wfl® W^flS 5W51 Clfin C110¥5 5115 
¥5fCST5 5115 ¥l'aC®15 1 f®f5 1¥15 0551'^^ 

®ai0¥ 1¥1 ¥055, f5T5 fiwpft folCI 55, 

¥1¥1®T5 105t«15 ¥lf f5®T015 I¥«f5 ¥fl5W 

f$C5105 I ¥f¥C55 55055 51$05 558 558ga^ 
iirondfso® ¥idfC5i at® ¥50®51 ¥if5 wi fi- 
5WC5i f5W15 HO® 805015 815 fl¥¥15 HI 5lft • 
t®f5 01«5W f51ll055 5CT Jf $1515 151 ftCIP 
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«inCTiT3rai*rw f®Tsi ms Jiv*! 
vjw »iWRH I 4is ^Pi'BipRr 5?w[T« 
CIli:»!l?JK5«rcs»« (flSR WW^JHf 

TO® w aon^w c*«pw WBn f«rtu 
cm,9 gTO« i ^rass *rar Ms f®?:? 

VW SiUSH I 

•••JHT3 an^psw »lflH i f«f*! 

'5iHt>!rf5inwpw 5reia?® i 

^9!V «]« aiJJIRI TOTO«« «ICT^ ^i« 

(iHl SIPI^I fw J?I. »TO fsfR CT 

®?[*I C5C9rffi? I «IITO[ J)CT dice, 

dlfe e<|51 »ni?l dl»5C®IC’W SR5f dSC® dS, 
415 Jl'JR fsicacijs del 'fR dl«5^ ecatww I f®?si 
^CSfleCde-'dlfsi dlfe « ce dRd ^ TO5’ I 

disRii di*5<i^ ^flfedw I dieai 015^ ^f®5R 
wiwitecsew ce^w >a5< dwdc^ f?c>ii?i 4i5 

del IRC® ca®w I f5«icR5 ce cdiR eicflff si»| 
af®TeR eeicd e^is dw d5c®R i t®fR ®eR 
^ic«Rei dsficdR, dieerai TOd riwr, 5r4r 
( asymmetric difFractionHa Sea tuet ’i^ca'de* 
ute RJiwi dca tdwfddim mierTece adw dcafecaiR i 
4 |rsi 5 dsidT®! fe-daensia cecd ?!«« -eie dm dis^t 
aiacea ewifea rrrb fecsR rritors eei i riw 
fe. aiRR fRce fecdR vaddR te'i*® e^a^d i liidSi 
$«ri?ae fet i ^f'eaiR enicRif’iaiecR aee 555 ffif®- 
•aied®!? a®i5 a«i»feR5 eei dd$i d®id tIJSfCRi ei 
fed I eiffic® sfd am fern 1 am afficd eeca cfice 
fiira fecB cec*? cd'eai e® 1 rIcs rirw rrs 
R wi^dRi Rd jffi feeaf® feed ®d$i fRfe^ 
did feca fdca «® 1 cdi^ Rd^i d® f«iw 
e^icR fdsc® -eica cece toi cee—'*)^ RdSi 
PaeSra cKa cafe f^fe.'si’id 1 eifd fed !iRt 
rpiCRi I 

RHA fd. f®. aiRR ^ hf®e[idd Rd affed fRca 
'fldfSa eea ew Jidfficd fRRi dca den daidR 
w*5i WdSw cecd Ri «ajR ®dRi fed feta •uRCd 
Rw^dicd dd ero Rdcea ceiRW 1 eeJi 

^ (iiR^ dirai Ri®R cdiRia 1 4« '&^^,di crc? 
I Rifiifl ecei te rrs ^dieiR fed ®ii cecd cdS 
^’^Rfee dicRe fe ce, Rd a^ eterta mt ecea 
^tef® y^Rt ReeiRam epwsi dice 1 fd*5 f®fR 
eafecdR dRt d^cReie dcafetdR i cRce^ 
f'sfR eceeaeaTre e® ewe efea* fecde ri, ceeRi 


dtRRce^icd fdf feaiRTRie dcafecdRi cr^ rrs 
<Srii da-RR R5 fecdRi faen® eeia dice ririrr® 
RRiii R? eicd—Rfe®i dcR cdRd dCR I eradR ®eR« 
Rte 4 Rf5 eidin RiieraSi fRca eceeaeicea rct 
dicdisRi ed I eceeaeie fR«®icR Riei Ri?cdR 
*flRt RRRIl^ fRCR i«ddR ®|«1 eiKd ®IRC® RdCdR I 
dd i ^RK*! RnRidfa «#ca$ aifg ed 1 

^ 11 , faftn RRRJl^l RRIRIR dCSfeCdR I f®fR afRltS 

fecaf«dR ®icR Rd^fdcd fa sae e^a Srr 
fecRCR Riieii dac® ecai iRCd decaa cecd fidca 
diRi fa ®ieffdcd fRcsRe dca eca Rd a^cd 
liidca Rtafi R$icd d’l ®icR vfiRsadia (double 

source) ieeR ea, aia Rireii dacdR (RRt fid 
iiidgi {icda R® ged cieia Sefef® ddi dacdR CRffd 
®dfecd dRifecda fdRia cRef Rd fRca iifeca dice 1 
fRCdRe dca f®fR fR«fa dacdR, cdR fa ®aeffd 

^ 5 iRi^d ©ICR ddfecd cRef Rddidf I ena fe. 
f®. aiRCRa faRia e^cRd*i efe eete Rdc® feca^** 
irI deiffd RddiR I df ©ICR df® RiRiae fefRRfCdia 
cecd fdi fdfRR CRCe fRC®R R 1 fRCa ®lRRl-f 5 dia 
dRdie eicd dRt df«icR ac^iRi e«iRia ritori c<^tce 
CRC®R dfpdJRfa SRtdia fRRilCd, ©IRCd dl" 6 ^ ec® 

^9 t fd| fdfRR dlfsi dRSiQ 'rCR dRC® eifR I CRRR 

Rai Rid—Rl«na ^ cecd wolf note ae'^R ri cdiR 
fRCdR critical d'^Ra rrr d»eRdid ef^ daia 
dffRRi deal Rai aid, »fi®di fdceia at*«a fRRR 
Nifei dCRCd cececeR cr, dicdiBRia rrciI ^fe- 

®c 4 a RIRICR f®fR RRRlIffdCd fsflf® daC®R ilRt RCt 

Rce ®l[«!cea feca fec®R rriricrr dRi 1 ^c® ®|[*iai 
fR fef fecdR I 4 iai ®irc®r cr, 4 icea ^feisRsi 
ae“fcRa tRi era®; ri ceid fd| ce'eai ecs^cReCR 
4 iai Hdd^«ra ‘*^ie®cd rcr ceei RRdei ^RwifRd 
fddicd acaie dac® eiacRRi c®cr 4 iai ?®« 
CRIR dac®R I Hddai eiRiae® cdiR rrrii fec®R ri i 
RRR11 5 Cd die®—fRCdceaiS etae dac® e® 1 d®icR 
dCRCda RiR ef*9ca eijra 1 diew rcr dice d 1 ©icr 
dwai f"ifd fRB RI def CRiCRa aewi dB®Pi 1 

dlRRd feeiCR 4151 BifRR dC5feCdR ®Rt Rlia 
fe. f®. 5 ie^ cecd rfi*ai caaei cec®R 1 4 i 5 i 
fa «*5 dcd a« eidc®R Ri. fRCdce 5 ewi®i 5 « Rce^ 
4df® RiRR dcafecdR I esRsfdicd diecRif’faia 
dRHCRa cdiB f4fd fea dddR deae«fd^cd e*ti 
eciif«dR I «an 5 cdc»i 5 Se 5 d^aee tie die cecd 
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’P'01 'Ism ^lawB *ipi wiw i 
sn^wiocs® f<!S9w !iji«|j?w[ siiwcidfac® 

weai ?«I f®?5j fW5 wisJ! 

Ul?« c>qw 5iWWia 5JW 'WOTl' 5»f8WJl I 

^^5 Bjic’i f®t5? agiiaf c»w»iilt^<3 c<Ken 5i:«tK8»H » 941 

»lf85a fTCataWf:? I 

^tef® »iniBf fsjei’i 9wf«eis^ >a96i 

sH c‘4tcfcf I a1®?i5a c*i<ni? c«ic9 «wsi 
wfjoi C5T9 

»i«« 1>i. f». aWR C«IW «11C9^ fjT. 5lf9K« f^iraflWSl I 
9ca9W ^nma f®ffi ?^'w5 ^csItcsiJ?, 

Ji^caa ^*( t 41si ejcsn firc^y ssifvra 

tl5 SIP? S[CSfe»! W, tfl fs?«9 r19?!14 ®1I9K*I5 

»?«I >a^?ca^ ww t«f5? •aiitain? f<w® 

•«isis?*tfli9#' I cnfa»iHi ^nw ^y?ra fssi;»i*i oiia 

«aT 3i«i, J?i5i f?R I facsi:? (5i;aHs mra 

slT^a I Wliav C>iISIB?t9«5 vfl^^ 

«*i»ri«{iwi« J?a®a a^if®?? ®i^«i Wrafw;*?*? 

sicf^i atara «iwai cacafi i (£i^ ^^®ia 

I®?*? « w?S Isiwfiws?. aw wufa a9iaj?i8 c^cd 
o?«ijia¥ «& p?i&:¥ «i®i?s Sawi'sft siajaii? c«wf«wj|« 
^f'saw 'aiiipnfjjwaw "iis ¥w b«r® sii’ia <aa^ eaw^ra 
^•a afa>iC8^ ^xmvt ac4?(*5?siJHi f^w ¥«c® 

¥aP8 aws? c?i"?w ¥9ceiq CT, £^?ieT 9^49 *?a, 

®9i:sfg a?f®a« afaa'^ ^c® aiw i f®?!? s?ww 9:?c¥ 

^^m »?CT Sfff W 1*rwt«9p? I ®T159»I o?P?¥ 

^f9wa ¥«ii n»K® ssfi, 4 rh asisiiH Sa? ¥w 
¥Mffwi^ swunp? c^t«® aiw?! fj? I caw faf^ 
vucas? c^, mn ^rc4^^ af*9Ss? si6wi fag 
’Ei^n*! fa c^ ^&f?»i—ca cap? araca ccia ®i asna-^ca 
Ska amftw?*? *?i i <« f^acs aaifaa aa*? fa^afSca 
tii^ afsqa'caa faaaW caa ai’aSi faa i a*a5a-iic9c#ii 
(ComptoQ effect) si« liiaW aai fafa atafacaa i 
‘a'aSsi-iKa#’ aa?? awsiiB ®iif9?a itncsi i ®if®c89[fs? 
*ifa 9 a«srt«ri4H ak^Sptti faaafSs aa*? aiai care i 
^f««i5i a?jic»nfawaw9 ^ aisnsfi aiaif® Jiat if aw«a 
Spectrograph aiffi, (caaiw v«a-J9’ a-ifise caal asw 
aca alls K»if«a), ®» S*» fsi'iSa aw 'iiiia-iical’ 
ca caa a4s atifaaKtR? awai ®i^j? a 9 «? f»np? 
fw caaaaw 4?a aawwfaa afsasi i ^ jjcf 7^];; 
faanasica afas?? awf«Biii fawra af« Siacaw 
ac5?iwia fsa ai i aifa«w aw «at wia® aifeca^f*? 
ufaii fafawi awi Sia cna aia <:» awnis 


137®ii ai 44 ataH 

Saw awfta 1 ai^ rera. aiacaw ®? «is®ai48 aai 
aw ®ip?Bf ^nf® I inaa-AW#’ «afa?® «ttBn aiw 
fa. fe. anR oi® S^awl »«at Saisl 5W aiscaa ca, 
caarca aga f»?j8 aaia c*(c®a—aiaia aaajw 
a?it®?ia aica caac® asctra i aas Jjww-^faai 
caaig® aw ca abacas aia? aac® e^iawa 
acaaaiifeic® f®aia ?c® siiawa i ‘n^ aaa a%i 
aw arapsa ?aia~aa asia aci} a?f^BT i 

«?aai caS caS aw asc®a ca >«§ica ‘iiaa-yaia 
a®ia’ aeri Sfs® i fag ^ai-aia gaw? siaa fiiw «?®i« 
5 c 6 cac®a i fag facfal fsaifiita 'sjsja-paaw 
»flC9#’ ac«i 5i9?ic® 5!$c5?a I eisfp?9i ata aas? ca, 
cai^w Jiafaaw aacaa adaia aai c®wfawai 
fag f®fa i^®-aB?w caia aw awa -fa ? aiawa 
•a faacg a«<a aw« -aaai^a S*ta aa—'s?^ S*>a i 
ai^ c<ia, ^lijiaai faaailica ‘a?aa-i*aaiia gwia’ aw 
Bifffiw cac® erwwa i me® aiaa ca^il taWf aca ecS 
c^iwa I «[®ija ‘aiaa-mcai’ a?^ 5 i 3?aj caia aica «iia 
®iaia Sn?a a^®? ai i aif«ia!aai «i«ia as^iw > 5 ?i 
aawa ca, aji'Qjjai^ mat aiic's^’^ia^ a^aaa a®ia 
Bja*! awf^wia I ®naia aca aa, ^lai m aawa m^ei 
fiat awfiwa ca, S« a®ia af^a ^lare^o ^ai *j4caa‘) 
awreai fag awa mat®ia 5 ?cfBt asa S^aire asia 
*|faa1ca cawic® aa«( ^cafesja w, diiw? ‘afsaffa® 
a«ia a*^<f aga ascaa—ai m®faa ‘aats aiwps—ai 
faai CJ^f^ fata? a»iwi aiwia fetsia aai aeg fa mat 
m faaw aca^ ♦ffaaia aaia «nre i ^f’sfiia 

aiiicaifacaaw «if® aiaiaa asifaa ai^icai a® a® 

a**??? aai stwre i aacs siai ahi®ii gwitai 
ai^ C 5 ?a ai faona acaw aiscawa faasw aai ®nai 
s?ga aiaif® c^ia, aia fa. f®. awa 

ftfaa^? aaw awfawa ca, aga asaifsa atawala®? 

aiacei« afa caS ciaai'eica aaan aawiwa «ri «?wf«a 
£ 5 ^ aw, ®i 5 C^? «iawp?i acBsSm a?a«a ai*iif® 
faw^ ®i a?5a ?c® ♦nw i facaa caca aaa ai 'snaca 
®ia Bfa? ^i-toia aw aca aiac® 5 ca ai, afa gf*? 
aga^ Sfau 5«, entcar ®? aace niwii' awa 
5 saia m«iw^ maaw aw awfic«ia i fafaia acs 
oia? faafaaimw aa? af®ft® ♦laNfaaH faaiw aaa 
?n®« ataa awra*ltasi taai cae?. bisr fapica 
fioaaati awi ac4i®? acs? g.*iifia aiwa mat fvwca 
caaip? ca«ii i 

gap? apicaia mat awa aw aw wawta 
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¥«| ^l«F, *fH 

ftw ®Ii«l I ’S*m ffifsi »|siJiJi 5 

in® f»rOT»i w iws hc^ wwfi» 

flPi?«i®« (asymetric) »rfasii*t •*i'f6c?pa 

(crystal) fa^w 4is ^inia f«RBf$cv (iif?iaf fj^ra 
OTCfst I ii«¥r*t 'tia wi^psn 51D liifa^ca 

«iiC 9 n¥*ti® vatacBT!! 1 ®w «n*isiiwa aw «nari Sis®, 
c^, ®iai q'p BWiafta m?icai Jt'jq 
vac»r« ?aw»i wcv 'feiwa aia¥ na (liquefier) ^anTir 
w^ic® I 

a«isi *ifaii!*fv naffi ctiSf ^c®i (course fibre) 
hca 2 ®fa 1 »naia«i f<is f^ca ^ilaam 
^ai 5 caTa»! 1 •lal'in ciia la^faia a*ii*» ^air 
ca, 5i?®j af«r c®iaia >isiJ«i wcv ica? jisiwih sie. 
®i 5 OT > 11^1 5 n^m ^ 55 ?i vaia sf^n 'jls) 
s»i cviJj *iceia c-nca ai« 1 aia«ii iisisi ^«ii 

oiifsi cajaJic® iT$ :« ai aejc's 51I ca, iiulst 
'siawwiila 1 cmai JJi^rai ^aai ei^aiwa aimica ®)ila 
aaaiac’f faa® ’*?ac® 51^ 1 ca ^ai ®iila 

astc® BiiS ®i t aawa ai^iai an 5 <jaia 'snw 
CTC«i ca -nlaaKaa ^laai a'iaw f» 5 T, ^la aiai 
nwcv aa“(CTa 53 tai^i cacaws^ 1 lacR 

c«ra«T ataisrala aaila^ ai^caa «c»f ciwi 1 
a'^aiciR Y'ac'a oia^il® ^^Jifaa anaca Jacfa cac*^ 
aaifa ojiaanla ww lasla caala 1 ^laa 
^kacaj^ faam siwjaf aififaa weal laasiam 

I 

aiiaipra itraia'SRi, aw «nc 5 , awiTa’^as 'liwa aa- 
vifa^iawa < 5 iala ^?TiaH >nia f^wea ®w 
¥ac®Ji I caaa ^la w. fa. caiwa 'H’vifa ciara 
f^aif ^fa«ia ficBia 1 f®fa ^a « saaaia 
aFBt® *r«ic«a 1 caws ana fa. f». aiaa ®f 3 « «)ai 
5[-jivwwB af® ««¥{ NiW® krafaceta, Ma c®i 
5d anal 1 «i®;na, fafa »aar$ «af ®t®i l®iik« 
wiCT cfum «aiaTO snFaf «c? kes lhaia 
arnCTikwaca cam kcakcata, *11 ®kt fatal ana 
fa. f®. aiaacv ai®c® 5cak«r 1 w. fa* wia 
A a^ai 'gate® *ncaa fa 1 asaie vac® *ntaa fa 1 
«nf*i twa <«| caw aa® c?ii a-agki vak 

j*,' 

ijia® t« vail aca vfaca' caaia vai ca aia a®a-«nfa 
aia anca winew caca »ii|ava vifaaataae 
5.a «i®ia fw I 5-*vva i««caa wnvcv acaaamica 
fsOTwa <sj«lfca amaia vcai onaai agaa® v«npi 


va®pi I (iiaa aiwca a?[fikawa ag^i <nv. tei 
camj 5iva1 caaia aii*iia6i inaa aaa-ia a^fa® '^w 1 
v®iiia taaa vSaia apam-atkaia a^w^ia vea evS afa 
cvia aaaii aaiaica a®f na, ®iaon tuaiaa ?wia aivra 
kivaam aikk^caa cal view akveica acam vac® 
cacaa ®cav aaajia aaiaia ?ca 1 

vifa «iiaa vai a®k tal aa a^ia ajf»p?a maa vara 
vai, afai ®iaicaa caca ksBcaa •5[®^5ara a^ava 
ka^fac®®®!® ^ aiasffacatjcaa vka ‘ss’^cakcara 1 
^icaa ^c® aaa k® ®f® araiai fv^g v'aaiaf* k® 
aa® I aa ^caiaaif®af lol akvraacaa k® ®aai Ja^, 
aki facvail faeveaa aaaiia aaiaia vat®a 1 aica 
aiacaa ®cvj 5 aia ®ca5 ®|[acaa S^ai 5 kc®a 
<«a^ faarcaa ^ai^aa feaca fawcaa ®af®®vac®a 
atacaa aiaw 1 

aiafscB ®i 8 ®ac^a ’sna va'caa aiail ®f«t® ?cac« 1 
a|aa. ®ifa ®cavva eicav vai a®®ra 1 caca^ ®ifa 
?ipia aj;f® a'f«i kc® «acak—cv. <aa. ??picaa s^vrafta 
aaM afafii 'jc® aaia ®aj A vai^f® a®®ia—fafa 
51 VI fa'afaanacaa acaamaica 'aangaasica > 3 [t vcakc®a 
®ia vcaaa—fak ®i®aiac®a ^incaa, aiosiv® afa=j 5 B 5 ca 
®faaaiaa aac®a -iivva ®ra®ta ^s.a a® 1 caaica fvia 
>15 ‘«f®cal aia k, f®k aaan aaww vcac^a—a'ja®a 
aaaii i*c® cacaesa 1 ‘sl aima?® kfvvii® ®iiaca 5 faa 
f®k kc®a ®a 5 ®*i af®ii®i 1 ^le? ^aaica ®wai aata® 
^k I fv^ arai ®ia®ac^ tia fiaai akca ®ia 1 
^la keva 5.Dai afai vie? cacaf?c®a“-vw vcakc®a 1 
'liai aaana astca cac® cacakc®a 1 faveva 
arn vacafa ®^aik® 5ta <«'ai caaev 8 n^ 
facac^a acaaai®ai fvg ^ajaia a^a-®ia facataa 
®iac®a vai acaTvak fvg ingji « aakofa 1 
4 icaa kcal arai caca ®kca aisgk® 
acaaacaicaa aa acaaamia 1 calaa waaia ®|c*«j 
faviaiB aaia aa aaan kaacaa ®ai kf®® wca 
fai® ^a 6c®c^a i 

®WKaa aiaia aaaiia atai facaa feRacami— 
arai ®w® caa wfafov i«fiat^ aegk— 
eva ai ®israi ' 3 ®rac« aca«d ®i® 5 ^ vac® 
cacak®w fv^ ca cvia vrac*i| c?iv caa vak 
^k cB*Jfa a® afa« viaai ^ulaa caaiaf s^acaa i®fa 
vac® cacak fv^ ®v| aaca acaaai ®at fac-aa 
®smf®c® ®iai 3 ^a v®®ic® ai^ i^cak« fv^ eva ? 
ak raiaicaa ® 5 ,a aisaa kagf®a vvi afa, ®aa ®cacv 
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3’'Ri<i«i?ii 9ITR asTsr® f«5! w, nwl^^vsifl 

«ll*lK<T?l ®IG *11 ^®»Tf^ 1 
csproa vai ^iH I *11 £?iv, ^wwlai 

♦11*61^1 a*ii f5«i-«iaqi ’fcafeeiJi 4as ^a^rWI 
w-isiBiv faw*i «c«? «H on^awa f*iiT8 fJicsf^w*! i 
w I ■i’«iiP!*y a5«a siCTF fasiiwa ^f<a?iOT eini;! 
JWWtJiar *si3iq eii® s^asi I Ta-sis 11 % emw 
5ca ac?f«*i, «iisn»Jta ^®c6i faaas m t^caf^si 1 
cvaBmiB fj(C«rwa ac5% «i(e? ain^ »i®ia «rj®si 
caia BITS vta» a<pi ’itfaa < 51^*1 

^caw I 

i^n, •Kii'B sisia <!^fa 'sia'sac^ a>«ii ©ifa-ca 
«ia<8a^ aral awcva 'anc'sj ?aa®T Wii^Si W‘iic<s 
c»i®—M ciasac^a siqwa *n!:e wc“ia ciiw^ 
5jrtwfl af3«ra ?ai« 1 pil eia®a^ £^*i ^la 


{Stw 4«f Wil 

*i=^Fftc»ra «r»fCTa «if®«i®i anw biwips awf 
c*rJi$ ai ©la'sa^ ^wi«i-^=wi a?*i *rac« 

*naw *11 ««ai «Bf 5 jjaiRwv "jia aaw vac® ai^ 

aK55 ? 

aiifsi 4i^jia an’iCfii caw aiN lf®wia ^icii, 

caca aifes Jifa a^caia 'spwa vie?—atai aw 
vcaa «a^ si?® 'b^i ^aiwa ^iw ana fa*! •^neaia 

w§ I aiwia in(-i fac«i*i area »iia>^ vai c«iri 
aircs?—asiwa i ^ii-aptv «iiw, »fl 6 i awtafia vea 
cariq Bn® c*i^ >fi6i sncsiai 1 cia^'ta 
aT®®iWB *rTc« ’la-'iaia Hiwa^i aca c«iw: 

4® s?ifia»i, m aiff®af ifiart asflaTR «iwai 1 
ta®iwa 'siiwa acaca 4^*61 wnana 1 

Si cf»q^i cafsi «n^e ca'ita aca aicis§ ? 
35*1 a^wa anca 4 ^ a^f^fsr cac^i cn«? crifa 4 anw^ c*ia 
afa?a 1 


«nfa 4 a^ ajifa aigcaa fjiwjisft 1 £ai<i « < 5 nT®a faiw aj 5,<i aca^ ®iai bi<5i| sifsica vm 1 aiNf®5if>i^‘ 
«iitos caic^w ▼ia«i tacsii m^wa 'snai®, af^vicaa S»na feaii jflfsi® 1 
♦ffaf^f® cara*! srea 4 tca a'Ica fa«R’i^® ^aica caic^ia a*ia‘i, af^caav 4 a^ fcfai^ai aca t'^lacaii 
®ia aiawif^v |f® 5 m aiasf ®ica faif'ia^ ^cac^a 1 
acaa ©lai aaai 4 a^ ai 8 i*i, ^fca c«nit®® 1 ivoo 

f^SSfCira 

«rrcik‘*tt^ ^site^ 

«iia-fa33c«i mm\ ^nuaFiBr aia^ai ^aa?ia^ «f3ia aw’si’io wa 1 oiaai 4^1»ta faaa vetf ? 
das 4^81 ’lacai 4 b$ Juaiaa asw, ai^i aavia 1 4^ a^c® isif® Ji^ai ®ica 4caa faaca caiai «nca 1 
4 ^ ^c® 4^ o^autBi »iac® csifii aica 1 

fefiifsia, c?!*it>if8i5i, fe. If®. 1$., arsrTii, siiejifi si^Ti. Brntacaiacfifa*!, cuidifa*?, c*^^cfiia^tJi*i, nwitaiifBia, 
o canfficeiw ^®nk 1 io’oo 



qi, a?iaii ai^ cai®, ’»fii¥i®i*^ 



>ifsT5r?^t?r 


‘«IT?W *1® 'SHI ^ Cn¥lC"I 

«iTin« *R ai*i '®T?i a^iw”- 
* 19L fJW m ! 'SlfWICT? fJlSjftsi 

«nif«i« wnf'swfl 

<tnt ci^aTT*!® vnK f^Fifera® < ^3 ijaTc^fl 
awvTOTS fsiT6firf6 5if5Rj siTRf^ w a^!C'83 «i^ia 3^>» 
qfvw oni:?, fawwlcw <* <5(wv f«fw3 1 

S15I¥1C»I5 S3; 1^9? fepaiRJ^a 5CST 

oiwcf ai^ ’3is«iiata vm wcv i faaiCT? ■ii<iii3 
sKVj c9nfaf3«Tnl (Astronomy) C3W ai^^ias: 1 
oRiff OR® I antstiBstra 
SI51V1W3 fasRlai aica ^i5nf«pa 

vcawsj I CJJ 'si^iJnca Jwa sjjji’pw ta^; aiCT faa® 1 
»i<— 

1. ®iws'5 sW’fT*! (Intcrplanetory space) 1 

2. airasf'^i sisn^vm (Interstelter space) 1 

3. siisa'i^ire suEi^m (Intergalactic space) t 
ansia*? si?ivK»ia i«a>sia arfaafa 5|«i 1 3|<Sj:v 

^i^acvra (focus) aw, an OTii*iTa Wan 
«(haisi ^a 6C9i« ^ 3 , >3a>, sissei, 

■ifq, wags? « ^cSi,—a?, aia 

iuvsiwi vT?^Tf5 nwPF a?!^, (asteroids) cr>iwi 
S^iT^ro (meteors) >fl3t 'siaTqa (comets) 1 
a^^iana Bnaiw ^a=j?3iva 5 a bwc? Saa? 

I <« nnfsj^a ftaares cnifi ^m 35 1 
ciisa‘5 sita^icna f^isra 3 ^^ ^Jiasi 
a? ^c5a 'sisfi^ ats 750 cmfS siT^n 1 

aa -^cSra cka fsas c^ir a? ’ sjcst af^^rca 
«fl Twi mw nFgps ^ I 

mraa*? awn nmfs cnnin ^ 

t(CB5 ®raTOT5 *n«i—nn^iS’w a^i"i 1 
w? *rc® swi 31 *i5n9iwfl 'nfii^i^ft 1 

'55, *1?®, nail, n5 niiwsi^ ®nii5i an 

®iaf®3^i a?, a?!^. ^'«i, 

ni5 m f¥g '51K1 a^ivTW, n5 an ognls 

nwfsv I’ 

nwRi*i*ia '515^15) nn diarcts sic®i 
«iiC9tra Snfn iii5t ann « awni ( *i3ic«f5 s'?*! «i5'5i) 
wn 'Jift® I nwitin tnsm acaia va ««5t 8(f®a- 
ai^i nwaaincvi^ g?ra aa fna 'nisrai 

• ^jiij, iRiw’wi^na^J 


«Rnjni«n«*i, «a’ris S^fn^wf'e® nw nfswe, f^eaiOwi 

4ivei siRnfs CW55 ®151 5$ fvf *W 1 
^5, WlRf ®T515 ^nw 3^ wsar ^ffW, 

(siifl 9 c’riW 33 er^ si^9T 'sicv 

•a® 5? anwj ncn «3 Ritws *if«pft5 

la^ f5t*R n'»tc#« nin nj mm c¥r ^fsbi ncn 
a^ I laan ma^ ®rji mic? mws ^ma 

'5)i5®n, ®;stn e fasiH ai?i®iS na«ti i 

3|c^a min a«R 8 m*? 65 51 ;^ m^, 
^a^m^mn mTa?a (Epsilon Aurigae) ma'^r 
®i5i^ 65 min aia ®i5 3000 i wcmi ®i 5 i 5 
mi5®n, ^^5 '5iia<$cn5 2700 aiffi ^«i i ajrtj ai^css 
kws ^I'narai ais 6000 f®al af^ca® ; mts *ite55 
miwns m!® ^nfsfs® (Orion) sp8Cir« 

'3i«‘!(® ^af«i5i (Meissa) ®i5ifd5 miJas frws 
®i^mai aw 35,000 faal at'&ca® 1 it ’rm'Hn 
a'scms ®i^3 ^a’vSi ®iai mnsi^ (Rigel)-ta 5 
jjrtg aia 21000 ^*11 fnardsa at«t5*i\ 
®iaRi ma afim cn^fa (Proxima Genturi) 
’jlna'I aw ®w pa an 25 1 

miaiia ^f®wn awe® 1 86 5imi5 aw 

f5:ma vaem emev miwi c’lttc® naa 

9IM5 8 tafnS 20 tnw® 'sna ww mwi 

c^)«c® naa cnca 4 aga 4 am 1 
^c<a aw a^iiTi ?ifnma mwm ®m - lawsOai 
mifania ^racm® in^sn nT®j ca, a^wicaa 'smai «^j®ia 
aiw laf^n ai fntnsr na, cn a^-fensndta 'mnwi 
csrii?®® «<i^ 6 i ^ 5 ^ ataaicaa m's^f mat Inwt 
cn^ afaaraa m^aia nsifi 1 afaaiafSa ma 
enta^na 1 mm win ®iaaFia new cntamw®a a® 
win '®iai«na’ miw f'vm cn aafS mw® 
fa®=^a®taf I m aim:ca mm gfna nmi a® i fa«W wan 
«»tn>j (James Jeans)«'lia mg.ansftwa asi^aW mm 
a!n«iaiT®m ji^^ma mem = 55 ^ mm ®iai mat ®ia 
m^nnag?: fnea^ cntamnc®a Strife 1 m ama j^N 
maifst a6i nsa i miwr^ mm emm ®iaia nw ntfi 
®iai m-aissa mfsa m nimia neiam^ ca»it 1 *wwih 
wiif®fa«iFfl ?^§ia ®iin f® mn'vi (Peter Van de 
Kamp) mat ^a nstmalai aW mcawn ca rnfm^mm 
(Ophiucus) amcma mm«(® ‘ai4(c«a ®Rn* mam 
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137®^ 4«( w«i 


»nnffei siflvfiw 2f8 §*fa5 «iEf ®ipr« 
acw'fWs dig®??, CTtgsf^rc®* asj 

(Sigma-61) ®n[i 5 j-»k 5^8 i8r^»{ •tpjV'siiw i 

C^fR <«▼ ^R CSK^P 'gifei C51W C'T'W® 

*n«gi gig 2 wcv 3 j[wh sisi ^lun ggggH^isis 
^ig?ii c«K^ g® ®rai cggc® ■gi'sgi . gm 
5cg 5i^ifg¥ 7 cgcT 8 cfflfw i wrg 'nf«»im7 ^gglwg 
^ii^gi ?*!WR ®«I f^aiiitwg gc® 

10 gfW’vit? I ongicni 5?tsnggi®ig 

gt.g sfURffliTcg ®ia cks cg«il ®ri cggi ^isg 
®i t5i ^aglg g® csn^ ®TT^gr <i«igR! 

lggii« gj^gnft gn^sl^D g?i«Fic“i ®ngfRi cgi6 g^gn 
5cg 10 gum cg^iffi i 

gH5 IgwRtprg giggi lg»? eg ggi’Piw 
sia^iwa IggiR gi i ggivicgg 1«« Wev 
f5 fH oRcg ®T?iKf a ggcaa fvg f^g egawa gmare, 
fggm afaafgFc® ®i ggig i tg«Tjfltga eg 

tnagj aret asnfg®-gcacf i ee?iif®fa®R ®i^gja1 

ggigig Jjgg ®iai ®i5[i?g3 m i ggigicm "siw ^leg 
^Ta’Rai ®ircg e«ifig« gca i evRi® e^i$gi^ ga i e«nc$a 
atgi <BiEgg'6i waai ic<? arog siaiwa fe? e«K$8 
gi^H ^gaa >a9iign gp^ i (agfii ewtfia 
sW awmif"! ®iaia ggig®7 giagR eggiw 4 egw 5 
giic«nvg4,. (1 aiiicBn®g4=588 x 10^“ gi^ ) eggaig 
stfi aiginrt-r siagg ewc^a giggR w cnwigfg^i 
®ja^^a c«nif®fgggg ¥CBvfd ^la^aicgicda gigg^ag^cacgg 
®ipfa ««*n® on?f® aiapi to i 'Siwa 'siaia ^llg^ ta^j 
swH earfcfia gw <«▼ iggffii ail«i (<ggai»i ®iai e«it¥ 
▼gi$ia fetalis ) i egg, fg, fg^g. a^gf® aifg^i^far^ 
gcsii mgfii ®iagi e«nc^ ^gigag i 

TOfia cM'rtlg^Tg—aia 5‘5i«na gga ancn tggii® 
ailg cflHifefawpft Igaia’FiJ} (Hipparchus) «nf»i esKg 
aigwi ®iag'i *rtcwg gfca '^sgwia ®Biagj gqgica ®itga 
emS 6 ^ ea4tc® ©ig gi:ag «g^ g^aaeg t®?g^ ®i5g'i" 
gRfsB (steller map) a?« greag i fegfgw g®Hla 
CTOCT fea^gicga gtaa gigicgi gfagig to 

cggi egew fg jffi fflg^ ca'fta ®ia¥Ri ^sgwia aqgia 
(2*512) 101^ fggTggq^«Mgesi*ftaora^a>a¥fii ®iaia 
^911 gi eE{<ft^ iiig^i^t ®iaia aia 100 ^g i 
wilfgv gicfr ana« ®niiwa cggi gsa gcacg »iig< 
®ragicga es4) gi^^e® giqg?® 22®g cafftea e^tegoa i 
giTO>ai gm gngi*lt tov ggeva gcai^ gwii 28®g 


ea»ilc® c'^tea ®Ta tot ^rta 'Stoih 10^ “ anega 
<«v®ig 'Ssf 8TR-IW ®Targtga« eggi gaa gca» 

mm est^gg*—a'fwiWl'gg gri ^lagitaa «nwi 
fgosgg to c*rgi cgw eg ®Taan*ji aBR’yJi wiH»f afa 
(perfect black body) giia gaagg ®ag-2a4ifafg^ 
fgaaffiiR a4w7 (continuous spectrum) Sagg 
TO I 'sia gicar gtcai gicv giggia eagi g^g giwa aaii 
ga asRg»na caai (Fraunhaffer lines) i c«¥ agig 
▼ai egeg eg are egrS 103i6 egtfeigf a*nt«la 
gggafd!? ^taafr^eA Saif® gnea i 

ga ®iaia ag'faft JJ^aaR ga i ®raia gnreerw aa'isft 
g^cv egiS gi® ®rcg eig a^ca sicaa ggiacg O, B, A, 
F, G, K, lua? M gi®§i R^a laca gai ga « 
glcsa silwia gi® ea41a ag‘i«fta gtfap^ alasa 
cg«ai gwi i 


gia?g-l 


a«(w7 

®iagia 

eaglet 

$iagia «a 

®regioi 

eagl 

84 

®!agia gw 

eglam 

tsal 




tageg 

cgf*feca® 

O 

gic iftar 

Igfii 





gfaatgg 

40 

35,000 

B 

fgcg gig 

feoi 

15 

20,000 

A 

gm 

fgfaais! 

2*3 

9,500 

F 

g^g 

alvag 

1*4 

7,000 

G 

gi^tf 


1-0 

5,800 

K 

▼am 

fgggi 





■ <«ffgifg 

0-7 

4,500 

M 

gig 

K^a 

03 

3,500 


evR ®Taia gt Ig^a to ®ia 8gfa*jc4a ^laaiDia 
^aa I Ts^ega giggaa (Wine’s Displacement 
Law) egev «fgwiraa gswN eacar i «iKg fawfftPTa 
aiagi fgai ea ^laviwa aigiafgv taiaicga ®ia®sn^ 
gwg a*ff9fla aTOCTOa ¥iag i 1922 ^Jihega fggn® 
enrs’hi faaiid ®#8 caggig gigi *RllaMa gigicai awa 
ea ®jagTOT8 iigwlgg feaiaR csnSwffi w. i tafa^ia 
^maiDia *n«Nr^ 'srora g*fWa agiacroa ¥iag i 
taaplt gigi tm ®fla41©ag ®?ja (Theory of 
Ionisation) gigicai gjgwi ®ia¥i*jrta ®iggiBi ahaig 
gngsagean I 




•am. 19841 ®«r«rn^ 139 


c¥TJi mm ai^wrai fR^fcgs 

*« T«j®Tsft H. N. Russel iii?n <119 
weai ^ara ’n?fpn ®ra»ia ®’TWR»i^c5?i »ifsJii«i 

I Bila’ifi?"! 'sis^ra •urip^ 80 

'siu^ 5c$csW5i. '^^▼n 19*6 'Em f5?»»?iw. sira ?iiVl 
»I$¥?1 0'4 ®HI SJCS^ ( 

c?iWt« sifl ®rara !Hijik«{ 3 10 ®icii?i 

WCV WHS. fl(As 3fflJilC«f« 20 -^*1 
?ai wv I 'OOTS fc>T <11 mu (dwarf) i 
?si:»ic*«fC5 «nwcT3 ^nsiR »i^ic«« ami i ^ 

awm 5«i5iit*f5 50 ^*5 cmw 100 

1 * 1 , aic»fit ami (giants) asji^, miic^teii 

(Capella) i sirfi c<r amra <n5«'( ^njii{:*(a 
200 1*1 f’fai ame ««fl aiW9 <tcef dfa ^5^ ami 
(super giants). acfisii® (Betelguse) i 
cn amm as <ia c^«fl, ais S^ik-s^c^a arnsnoi 
am aa «*fl i ^i^icew c«!*fl ai*i;iHH 0 

C!a*ft'f$ i£!^ >a<F6i am^m as atss am 
50 1*11 

a'^racs, "iVifiasii M amuTS as jjc^s 

ac5* 10 aims *w am i am^piws ^li? ala 

srIsiSih 10 fvcBiiam c«ii:-t afa sJifsi^iBi 5000 tv.ai. 
a<l<! 8[ca aiH i 

amstis « si;^_fjj£is3 aifs’sn"! wsw 
Sna?® «IsJim cin», amsnc«f5« tasifii o «ii« i 
am<ifii?8is sismal IK?! ^ ’®ii* 

aifitefs tflsy ai?a 3p?r ^^fi smsls i >*3 ijuji 
« ira-r(^ 3? (intersteller matter) i ic4s aws 
ifl’T^wm 1*1 SI aia «»sl «s-5i"nsi ?[c^, 'st 
s§ aims s^mrslg ®im4«i ssi»i* ss1'|a 5Ca sitsf i 
ass »K«^i6i:s5 s|s am amsioi sss: am i 

«ssss as’s fsc'sisw cs^ css^iijs s? stailsi sc^ 
^sT^a 5 a 1 tsi css srailer amvi i aisiws 

acaicsfa sii«^i5s asso sisii^a smm 'aa asa am 
5S, rt ami 8KaKs>| oncsimF fsisfss ^sawmR 
®^5T cwifaca alssa 59 1 aiws ®iiarasls amsioi 
sss m PFiffi Tasft OTf’^ca® si am® cs»fl 59 . ass 
11 501 S19 cvhIs s«sws Isfsmi (nuclear 
fussion reaption) 1 «9 ^ sisW scs 5 i^©fc^s 
sssi^ insifea 5t9 fesaa <fc 9 »«▼ 'amii f^lNsis 
swii mst SCT sc9r ®s»ia 59 ags “slssis sf», sm 
*1151191 amsRfI mc 9 sr cmiffi si9 scs am « ®nc9nv 
t^fV9W ^rtFS «ll¥Ca ♦tlCB 1 <« <819119 <^9<TOr9 SllSl*! 

*3 


sic¥ Sim I sas9i ss^ «i<i amsi^ sisis «f^iiais 
sRS^fa I 

«ia*i9. amsi csftsa ms 5tows sss fs:ws 
5Rt sm, ass aiwa cwmm^n si^Tsa 5 ca smw®, 
sftc^s "^a ![ca SICS mst aiisw ®sf5''^r.43 amsim 

tll^t '&*?»»« 51S CSCa sits I (39 S'CBT SfSI CS9 

^59 SI sifi ^59 ami I iiitfs snpm ®icssnf a ssi 1 
®i<s'»rcs9 stcsi5s « sf^'a'css asms afjpsil^ ®ii9« 

fsgsm 58119 S9 ®i?a ^59 amsmi fswifsa 59 1 

ST5'o!tS3 ^S>a 5t9 S^I’FICS 5l?C9 sc<f. 

<5irasiB stfifll f5sics I cwm «is?69 tisf. 

^macs9 araasi ci^>iiC9 tsaleif'i.a fas a<PiC 93 5 ca 

*1IC9— 

(1) ^91 amsiffig as, csl9it99 fs^s si aig 

s'lsmifs 5C9r, fsc’Jpmcss ss amfs^ csta aisffi 
5 CS csig ac99 0*12 ^s <5s-sm« fcs ami 1 ®iiai<S 9 fs 
^siist fstwfsa 5®9i9. amsiK sfcs «flc9 slai 5ca 
sists I am 91 smi csc’f 5 ? 5 [if, csc<p sm, 

inaics sfssfaa 5 ca 5 ca iiisss9 siteiica -sfgsa 5cs 1 
ass «im am ®ncmi fsfvstss csiis ^sail siscs si 1 
59cai SI csSi stssa 5cs c’ns S5. Ssa? <5issi 

fstw I 

(2) sfs Xs amsfif$9 as aifsacgg ^m^csi 
sssisif? 59 , acs fsc'^mcss S9 ais as 5 cs cstgacss 
am fs^s I SIS5, am siisi«f 5C9 is ss (10 
fsceiifsrSicgg ’SMisri^ ) 1 ipcsi cscs < 5 if« leg 9113 - 
?imH fs^is ai9^i (neutron star) 1 fsSSs 
araicss 5i9sic*i 59 "sifa Ste atseii ( 10* si^s ) 
smn sftsisif C5fs9f c^q i sfs aiw9 cetsv wm 
(magnetic axis) ^ss <£icsf9 (axis of rota¬ 
tion) sc5f siTR® sitsf, acs, ami^fei tscs^ tsfs^ 
sss <8139 SI 81 CV sf« fs^fa 5 ca si<rcs <8i^si 
af?tB;;ss*f9 asws on’fics 1 timsfs aramra Js«ifs<F 
SIS amsTS (pulscr) 1 

(3) sfs ai9<Fre < 59 , wfs^css 5 ^csg cssf 

59 , acs ?sc’*i5mc«ra sisii ma as®! 5 a cs, cv5s<eisf59 
StCSflBS Bica Sltsr * 1 ^ I C^sf^ snsiif 

sa s^Pi, aia ®»ifa’ici9 sisnstsTa sas ®a 5 ® ^fsi 
•ns i cats mss wm 5 a cs ^i-sfa^cig ©la 
sns^csa s|s mssfsr cssficsa iohstiho csns sf® ai 
cscT !s?(® 5 ca •nca SI I 'fli.-s s^a sis isi s^s 
(black hole) I cs c^is s? am fsc’r siasa 

(•!C99 ws 140 im cs^ ) - 



BPBI^ 


<8itiTC^5^ »pn c??i5 ^S«ii5 af’ra cfi$if«i’»rm 

fliR'fi.'si V® 5¥csia Wbo fef'Sf laiw i f®c#ifafli 
<BIIJnWlfsiVI ®RI siwi «RIW I 5f«wf6s ^=15^ 

CTi®! =jfw vcs J ^^tsi 

c«m5 ♦Ji'esi ^ra sn i vn«i i 

CTitas cisfi^ ^iHiwrala if«PRi 
<sra9l« I m <511?? ai»i^ tW*i 'siicsifsvic® i 1801 

a«w «nTa*ra i «R:*fa 1820 

«wT^® ^ca^»i *fpi I 1832 

^»ihc^ caiw^i '5ir*n«?^ siwlc® 'sif®vw «w«f 
pr«ic® *111^ iRRTS«i ’Tcasf ^feii^ei 's^uncwlsivi i 
«r5i^ 1836 «^’*f »iiBi aan? wwan^ 

hniina aralasi swiw cf«ic® aw i ml 

mvfS ^^\ 5i^a? "ara ^wroa fefeffaaiRl m fiwcira 
caaa ^Bis? I fsfsi a«f5n vbr « 

ti'sws isw ^Ri «B<i ^FHJ? I aw aw 

t5^w *ff 'siqwCT 51RWJ w® vaw^i l®t#if?iin 
ansncwfa^w ^f®5iCT 1849 ®ia«na aw i 

<*5 aets^ aiwaa ainSca aw ?arfd a*?!®® 
w. aiiCT aia 15 si^uiainKsj a 5 Wi^ Wifaaic® 
caeai w i ®ira ^rat ’WRicsf <4 ajfean® 
Sf«a?fet snavaa w f®c#rf!wi waroarfsiaq ai f®c#(Taai 
lalwi I 

(aafrasu^^TC® awiw sj® caac® »npi i 

ca®ai al^a croafaaiK® sfei® ®iaw. eaifiw cafiw 

acsr I ®wi^i aiawaFw cifaapftai <3^ ftfwrTfis 41® 

aiai l55m;a sii?a vh wefSB «iw «▼?$ aRtas siw 
oaiSw ^«f I 

(139 ’liw acaa ck-i ) 

5otI aasT sfiaiiaRla 'siMcaa' a|*i ®i 9 p?ot 

fslifa 5ca fsavicaw ac®i i 

faf«H snaaKca "iff-iwil ^atca wra 
aiit^ca aicw w ai® <51®® awla s?c®i siw’i ®jew 
fa«a fawalfai ^la^riaic^ia sKav at^Jn «nw 
®Ri atfvi ca cana 5gc4, ca cwr ara 
cat® si-tfenva 5Raia c’ltac® aw i a^a aw «Taai-f5®i 
>11 5ca auaw I wwipaa jaawn ^a>fl awwwn 
tica® ®iaiai ®aj anfa?® ^eaw aancw aaaw wc®! 
wai arca i 


feafa^a a®Hlca ®w®ai>^ Itwajtaa awa^m 
BCSTca 1 ®w a^«wa faS amana aa 

1851 91 cat*^a ®: 'eaifais ^wira caca «t 

®f®af$a 41a at»iaj®w Sajwa aaj caaa axaa i 
6^ awaa a'la aaa aai aa i 1853 v^icaa 
13^ ca a»«^wiaw aa i ®w*w Sajiw 414aia! «q?rt®f®a 
w 1923 v^ita «w®1a SSfea 8anw ®* fa. fa. 
’rnsaiwa a^aaica 5fwf6a R^^ica m ®aw C5<i 
®ai aa m{ waw aaa tof«taa«iiiaa^f»t«i*j4 ^pawf®® 
aw eci i arasaa anaia aca® aaa a1aa®w ♦ta 1937 
®: tar. H. s^iaaica aiiaia ewaa^fa 
f®c^ai «n*nc®ifaarw aa 'eti t 

^wwnvw 'TT®! ^lai 4*5 aia wwfi^w 
aisna a® ®»n»icaa cai®! fasw area i ■afsaic'a 
♦n®i^Taia ana jiw 5 cac ¥,7 aa, araa® 
araa« ^na® cafa w i ■^ai^faia tei aia 2 ^1*8 
cacar 8 4f® aa I *n®itif»i wesra 4 <ia reiaaR 
«ia®ia ancar i *n®w fencaa a® 2®sii® « ^ti? a^t 
ac«ft aa i ^®Bni a«aw a^a *n®w 4 *fa ®aT wc® 
♦nca ai i ^Wa m aT«aw cawnc® ♦icea 

f'af®an*f®®ia"aa ^lai^fsi jw® aic® » ®c»i ®»i 
♦n®w Sw cat® afea *fc? aw i *1093 ai c^ihai^t 
4 »reaa ac®^ «nc®. silcsa at® aic® ai 1 was 
•5K ^ca ai onaw ®i aaa ®ra «iia? 

aiOTi®a«aa aia®rt, ai^ tat® ®»na aw aaa ^a^ 
®f®fa5 aiwi®w fa^® ®ac® aiawi ®ci i 
*n®w f®®a 2153 ai®ia®i*i «ii:a ai *n®ic® c®ta 
®i®c® aiawi ®ta I [ •n®w fw juaca ca® ] 1 
»n®ia sitaw a® catial a^® at«fa aa ««a< 
faaifaana 4 t«ataiai 1 ♦tb^cw c®Hfa»5 cat® 
®®®^f«i caiSi faai f®ajaw fat® fa?® 1 wl f«rai^f9! 
®iaihaj aiai 5® ®®®gfii ®wi#CTC'fr fa®® 
atacaf fwi^fwa f®®a aiipiift witnaat ai 5 ta 
^i$i aiai an*!® 1 

^taracwi ®ai®ii w*if® ana caita® ®na6a fit^ifaai 
®n*ncanfa®i *n®w fawma faaifaana caw ®ig,aifa® 
aca aitcaa faan® fff>^ aiaia fa<ia ®cifeaiai 
4® aiawfJ 1851 cat® 1936 ap^ *rt® 
waa aatia m®f$ B^ai m faaiw *ifa®fa® fi®' 
*bw5I®iw (A faaw® waiaf6 «if5i®ic«a awlf^ aa • 
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fww¥Ri mm 

5 !is*«nd «w *nni ^ 

m I <115 ♦ifl'J—( 1 ) ^ VflOT 

c«f«in « 11 « agfl «iM«f ^t«iteT « cn» »ii 
»i^»isni *[i«]cv B?wa i'ln ?« wm jh^wi 
; (2) a!i=jvt$ ai®w c¥at^*5c® n 
*n®if6c^«!«5WW i|S5i®i ciCTv «"fl; (3) 
®nf^fsi?®CT5 «iir 3jaf6 ; (4) aram 
tiisec*™ f*nif 4 S!iw « Sal’s?® 

^1 mwr ^i?®i zmn ▼ca i 

aD ^9 « m ?b«i ?®tli?aai 

^i*iKW?iivi wiaca giJ mm ctw^ipiwr 
J iifla ii®?a®i w^iiw 5*56 <3 t^icna sn?g w'aipii? >«$ 
S?«??da ai 5 ^ I iij^taia aica aga 4 ii 6 i <ik¥ 
a’St^OT caai aia aga ai®ia^ia mu 1 

tii^ S?«V?ea aw® a^wna i tufS caa sn^’ia 
e ^aa 5 a m Ifiaw wm « araa caaaca®iCTi 
5®ai^ iia wai ®if®?a« a!®ia aiaia jpot waa acai 
MC¥« laai aiua 'sisia caia a^ca ai 1 ifeww 
a®f^fj?i ®irca I 'flft ac^a Saa facv aa^ <3 
Jiltsa fac^ oi^i?Jiv 5 ^a aitv 1 

?caa arm asic® cwar aaic® fa|$i ai fwa 
aca m^ai biwi ®ca fcim ^ fspwa wv 
c 5 F|ai?aa sugunilgi 1 ^5 mnw a? 5a 1 
fa e?wa Saa ®a c«k^ ?^S Saca mc^ 1 fagfa 
aiica am 8 cwaF 15 ^faj 5a 1 aaw a}iaai?®a 
ai^caa t?*? 5a 1 aaatasi f?? caaSia Jiaa ff?a ’iHi 
^a -aa^ «j?ca lAca a® ataaf®® sja caiaial a® 5a 1 
fa^fa aaiiia aaa a’??d® 5a 1 ?c 6 caca 

’^ia??^a ai^caa tacv cac»F am 1 ?caa ^?® aSiacaa 
a?C6 5® 5a I awim wa?S 5a • ai^caa latara a® 
’iMa5a«’j?®a ?®®caa a® aw amt ^?® »iWiia 
aia?a® aai ’iwaa's ®mw 5a ®ca it avpia 
aicar #(|a « c»daita 1 ar^a i?®a ?$Scaa aw 
I« aitvi aaaia aa ?caa faW gaia bipi¥ la 
*n«ai am 1 faW sjaicaa acir aw aifaaifav 
'na?i«ai catm *ftaa ®rasnffl 10 " tal'&ca® cac? aia 1 
<5 aiaa m^aaiR mca wai caw ^at 

aSncaa «j?i4 ca ai? aia ac<a laaai aif?^ 


ca a?«fa® wa aica-®! w samara laa^ 
nsaiwa aw araicas aiamtaa faffam ^cat at m 
« ^la S<*m 5 a I 

aifsc® arjcaa ami •raia a^caia aa 1 *fam await^ia 
*18 ijsifS vmm ®aOTca wa aia 1 caarcat la 
aBiwa aa w *nc» 1 gsBiiifa caiaiaia -a 5 a 1 
aratifaa aitwa aw *ft 5 f^ita aSa mam a® 4 ?a 
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f®c#i?3iai aiaicai?a?i ai®m faaaa 

•> 

cafaca mica 1 alt aiama®: c*Fi,ai?5 ctcar sn§ siica 
^ 11 a? etw aia 300 lafaiaiwa a® 1 

a'lw ^Kfia acaj B,«^awaa taiwi 
cam c^w 4?t ctct zm *ii®i?fi caa a.a ca?6 sjsiiam 
5a,cmia vmm tiw tii ?a®^ m®i?6 agiiarm ai 
wpift^wiS, ^ martfi a»fwia aa 1 s's^ *ii«i ?5 
c*iatdfi «nfi®a aa « mc^i ^«fC5i«wc*ia *m 
liilfit att I m na <«?$ taiHca cawa 
mai ca 1 
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a1»I "flC^ »l««5 '8tIVIC*15 ffC'V 
«i^TOT 6 siv •iTC‘51 1 si^’i'jwa aiwi >a 

C^in ! <Bn^K»W 'sn^nCR^lJUCB C9 

f<ri?i« I 5iw ^C5? 

•®ir^i«i cai 5 i< am. f*PS®Jii ai*i --’i 15 , 

CVS? 5 ?t t(H vkc'rg sic;?, «ri»ffs?vwa 

SICS? siufni*! sii^c^ *iCT cvcflK t p p acs 
'^cw f»i«?»n* Slip caf?w iicigci oifR sreifaiiSfcv 
wsic® I SHOT aacaia Hjff ?;»r sj^ikc^a 

v£ia? ®ra ’wci as^iceiiBsii 

vai I 

Safa'S a«isi ftr^$ui vvi Jivaw v'^^i 
v?i ?ii? I iflv e5«va farviat*) sisnfav Sfewi 
c^c»j; spiga ®iK5irc® 'sca cu»i 5iaf«fv 1 

fa*n»rvw Jia ®9Ri ma ^nca ferei hbkicb! 

ra^a sic®j ai'jHc's »i?a*i'$ asf« ®m >iia^ 

5itev5i csicaa vspOa ^icaiia '»ffa‘i® 5®i 1 
^fesitvsi csitaa siKv fsicaii fa*iiBivia 

Rt^vi, af®?5 ;?l5ifavic® 5 ®? epi^i dia^ 

(siwa faca 'sijiw a5-®»ia5 1 ii^ava isivffi a?— 
ri?a«fta jcv uftapia anfa^a a6c»ii 1 Riai faa^sia »fv 
c»(fa:a m faat ap 1 

v*nai ai aiB«ii itc? fe^aia atcav anw cacv 
ap a| fvg «iac® “xt ^caf^i alv ai#!v 
«nifa»W»r m «ini« ssivia a^ifacva (Cyclic eternal 
universe) vai acarlawa 1 f&a^iaai’ft *iwcaja 
aKfavai aw vac®a, a^ifawa a 5 i*j;ai cacv ««at 
vna aat aifaafa ®aaR (A divine creation 
out of nothing by an eternal God) 1 ®i<nr«a 
■isivtc® aaitawa aapi ciwv ®ai ^eai aia i 
a?, afcna siacai dcav ®«n laii^fw vi^ 
(1724-1804) faaii® ait General Natural 
History And Theory of the Heavens 
(Allegemeine Naturgesichte Und Theorie 
Des Himmels) cacv ariai am, <ji| asafaw a?- 
aaai *< 1 ^ fa'aw ^«fmaH c^tisreva aiivita aca«» 
jffi amcoa aaia ®1 ^la pi. «afir 

«<iava fssf ai I ®«ia aaa aanfan «al«-*faic«f 
(potential matter) *ifa*j< fam, ai «i^ jj^-avaj 
a^^cv > 11^1 vca» i ata vac'sa, 


av»i a^-aa^a, av?T asdfawa ^^l^a aaa 
"avK aiafav naief cacv ?caw 1 

faf®Ri acaaaia «ia, cwiiTafaaaa s^l^a oiita^fC'S 
ca as's ®?c*ia ?caTi5T, z\ faa'iaa vcawa« ««a 
*«laam ^si ^fcacai “f« 51 ^la tafeiaa fsal cv 5 if€a 
(l*5x 10’®'*k) I »a$ aB« «K'<i «aa a^ilan ca 
vfavj ta«p »ifaaica fam si a®! *t]|-c*aa, 

aia cva w cvia fa^jfta vlavia caicaa 
7 ®icaa 1 ©ra 1 ail-caaa vfavi'ifsr 
■flcv aisle?? acai falsai vea 1 aav© feiHataiai ca 
»ii^-caacaa ?a?«a wia-aaia^ laSTamiWfi^? 
ai?a «ilii« ^9i 5ri?a 1 

<<]vSi a« aca 55 aa aaa^ aaia aca «?ica, W 
caev lai?? a?« ac6fe®i 1 si? bus? 

csicBi fa I SI faac? aiiaii a?c© f?ic!» caicaei 
paimare (1918) Rfi«;faan® ^laisffaa an^fa; aiis^ 
(1858-1947) ac5fC5a si^ a^ifata cvia *iaiel 
ca^ I av5f ♦laicefa vni sia^ ?iJia a?f® sivfS af« 
caev I si^ “amaiafav vaia^j^cv fftsc? aRa? 
*a*aa (^wvtca? pa ) 1 fv^ af® f»«ca ®n« 
sivf6 S5®aiaa ifaiaia oii^i sia^ si^ sii'ail aae ^53 
I 

faaisi faaiar aa sjf^ifavi ®ifaafa©©Ka af?c« «iics 
si^ a^ifatas jev 1 siv sivf6 al 5 if?vm eic^ii 5 iatt 
vesv cvifS aaFB 1 p ca af^ifavicii*^-' Biifafs, 
© 1 ? aia Milkyway Galaxy 1 si$ 
af?if?v!i:© BiR? aia 200 fafsiaa aW t 
p s!^ %5icaii ahiifwi? sivffi aifps 
ai^ifavi? aw aw cata^aw pre siat si vara 
a*^«f pp5 aaa ®iKa 250 tafeiaa at9 1 
aWivi fa«Ra? (local group) si^® staisa 
aaai« am 201$ al^lavi ffica s| ^lal? fa©ia afi® 
^OBKI Milkyway a1?if?vi ai^i «iaa ca 
sfl^ifaviffi anw ©I a»f Andromeda Nebula, siffi« 
’lii5K»ii Bnyfsa I siOT? sRai pa 2 fafsisa 
BiR®nv?^ I uiata fvsiwn Biaimi alcolBviul** 
BRavaT© IfB 4c»i, siOT? '«i^iff©’ (dwarf) al^ihivi 
acBi fcl?®v?i5ai siM^i?f® at^rfjvicw 
laaiOTs vmivif® m 150,000 micaiiva^ 

^?w «««I siw? sivf$ ‘^^<1 anwwfav caa’ sia? 
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wbW ‘^a ( Large and small 

Magellanic cloud) :ucsi i 

'^ilSTCBn 58 I 

<ttm 8C8I tfg RJI’^I, <511818 ?8| 5)J}Si anjsfeg i 
sitds’Pia 51? <5irvi8 600 5'^» IsffssJi 8 i£6t ^8? jfd 
!il5il88fia sitai 20 fsilersiR sfillsi i c®iif<5- 

faswlai <8^ >18 f88i$ faaiO aw^icss ‘»it88?:<S 

®llt5IIV8^ lil’f'r ^(88 ^C8C5fl 1 85C8 'SHCSn 8'4^8 

caw »nc8, <515 ?8 t tav 'aiics!!8'8^ I CIIS18I ei?8 <5nc9iia 
5i?«C85i Si'S pcarw 186,000 siilsi i «i$i5[fi <a8< 
<51R:»U’F8^ 55811 6 fd?ei8^ *ni?CeT8 >1SI78 tS85 2^'» >it5?fa8fI8 
8W1 551 ai8 3 f8f$ta8 WiCcTif 8^ I 

«ll8fl 39 5C^ Sl5lt8'85f 8<3 8?, 'i8 ®iI8'Sil§ 81 

»?« ? >lf8l58vi!)S J}5lt8'SC=iP 8'S8IW '5|5ll8 (infinite) ^53 

SIW »581 55 I >3^8 «llW ?[g5<Sl ’Sj5lt8'8<3 I 

«I»18»IW si5if88iC8> >iJilsi (finite) 8cei siw 8!^ai 
55 <53. ^5. g85i |[8C8>8 (Hubble constant) 

>1151581 8<J8H SI5I?8W8 3f«l8 125 5iefI2 tal'sia*! 
811581^8^ §551 55555 I 

48(8 <5l?8'Iia«ila 28«l?^18f 8Slll8ai588 85U 

8l8f, 81 W5V ‘5H88I Jjf^a *118918 28®ilT88f <s815*15® 

*n?a I Cot’ll 58^3?®?! sl^Fia (Vesto Melvin 
Slipher) >1158 49 OI]58ta9PI C8rJlT<sf88 ®15^a8'l'9‘l 813 
C88551>1 aiB ac<519 5fl5ll891§ a&'S Sll®585’1 gcS 555155, 
95591^8 «lfa58ll 8^18 9589 18?518J1 81^51 I 451?ie 
58 18=51898 8$8lfd 51'91 985518 <S. 551, 318 
ill5lf89I§ *jT58l 5859 ff8«U ^58 858 8I5«^ I ffliPna 
'4I8 5859 4§ f89I5« 55518 58 8121 

85^8598 >190, 35 §®h 18 59H 49 ?85a8 f8*2 5859 
Mat ^58 >158 815*5 48t '5I!8I5*18 *]!88l ®iaf^<5 85855 
5>i§ t85a8 f8*5W5'S « 

51918 9Ht8»lC88 a88<sT 8^59 l85i$>l 15^8(18:1 
(Milton Humason) 48t 4<5S§>i j8^ (Edwin 
Hubble) ®§8i>i?i a85<58 »flc^ «i8f»5<5 100 

^I^«I85I8 >115(581 49§ f85il55l 5581511 

8fl8TC88 <Bnl8918 88f8® 551 I T5^il88 48t g8S3 

8815818 58, 8ll^ff8 5I?1 818 88 8l5rf891§ aB'S 585^ 
Wa* >158 815*5 I 885558 ?58 58 >i)5ll89ll$ 9155 
«1 8'&I8 818 900 M8ra8 sn§5T 585-51 15$ 558155 1 

8t5ltB9l 91^8 890. 35 ^'anlw *^8>it 5859 ^58 >158 

8i5<^, «§ anaiBdi f 8 ®B>i) 58 a 9155 98C8ii 1 

8t8 8981 a5->19D ^ >1^1^ 5859 ^58 850 818, 

'®58 f51«B||^ 91811 5I5lt8581 595® 98918 9lf5 1 ^^9 


14S 

4§ 49§ 8RI»lf 9W 5859 500 858 9158911 
591M888T<3 5ai88 985«51 I 9I>15»1 4§ 818*11?$ E19 I 
9TS8 a88<i:1 91CcT 91881 5958f5 58, 981 58 59|8 
8?51?89I8 C8 5918 3? 5859 8?^ 91881 851?8859 58f8, 
<588<3 9I88I 49§ 8$81 5888 9efl8 5888 fl?®!! 
35-8W a? 5859 1^58 >158 '815*5 I 91859 4§ 85lf855 
59181'Q 5918 593 859 58§ I 

8?8 38 ec^ 4^ 88;i5(|8?®9 t85*9ia8 85$f5»l 958, 
48 %<3a '^*^53 5859 49$| 8118159 •8'd 985® 558 88W 
9(58 I 91881 5858?5 4§ 85l?8588 af<sf$ 3^, 890 459 
98588 5859 ^58 858 8151^ 1 3^919 588158 ?le9I8, 

9IW 588M 5859 559 458?! 91581 ^58 I 488 8?8 91881 
>18559 988: fag 5$I5<S 81?9 <i)58 ?8»&8§ >il51?891 8^ 
a8«1« a8»M588 9151 4f358 91858 48S 49 888 ®11>19 
?8t’9ia58 ®1SI 881§ 491918 551 8158 I ai5« 013 48^ 
f$18188 f\ija1 ®I3 S83RI 558 I 883 851?88 
9r59I5« ®C8 ^ii58 I 48>1 8f8 8?5lf89ia 3?4583 48^ 
8'S8I58 'Siai 459 93588 5859 9v£ijC8 9I58, <51 f>i«fl 
981 818, <51559 9f5 855G(§ 8®fl 8158, 958 4^ 8!?1«13?<»9 
f85^8*l 85$f85(t 8l5:if891S 3?<S 481 <^88 Wl 958 

8'^8R 8?l?85'Sa 88538 58 88588 ?58i8 31'eil 5856, 

«1 ?«! ail 20 ?8f988 868 ( ?9'g 49 $| 981 858 

1185« ^58 I 4$!§ 8?IT8588 888 85cT 851 58011 8S8 
>11 I 9183 4§ 85iefI3?49 ?85’^<-t853a 9153 4§ 85lf858 
4898 185^183 9818 85$f651 ®l 91881 «1?8 »1 I 
8^538 f85’<*fiaC38 38 5359 4§ 81?l?83 20 f8?511il 861 
313 655 45356 I 

20 fafstlR 8838 8158 9<S ? 49 f8f9118 8838§ 
81 9® ? 49[?9 4® ^68 883583 38^$ 53 81^31 ®} 

9*381 985®0 9«fi 658 1 49 f8?1113 3831§ 65T 

10 St'V 883588 (10* 8838 ) 381>1 I 91818 49 iafni^ 
8838 63 1000 ?8fei53 8831 81 lO'-' 8838 1 ’J^IK 
20 fafni^ 8838 69 20 X 10^*’ 883511 3813 I 

flOilRlai 86113598 ^?8$ ®18 flfSR 388®? 98^1* 
lf9[C9 583 369C8I81 9111 ^81 49$1 86I9I3f®9 3??a 
931 fsiri 958563, 533153 24 3'$I59 881 61 86I?8C61 
53?>$f 9lf«r 5359 4598158 313 8'S8r3 3^9 I 

311 319 BO'S f85’9I153 4§ 861?8C61 6W ?i>9 
8311150 <98(18 II® 31581$I3 I 43 1^9 20 f8?!l$ 351 
>5?4 6@! >n6I?191, 3*90 48? 36 I 4131 8lf9 11®$1 
48? 3if*r3 3111 5891$! 851 539 4531 3^915^1 

?3599 5115$1 381 6®t 9181531 5j[^, *ll<(8l 48? 

( 3511 m 144 *j4ll 53^3 ) 
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'sirfuTMui 'll «<i’p *i5isntfta »iaia 

cHafs^*) arcice 1 "sw ««fi^ cam aaic® c¥Tsi '||¥^i 
caiMC¥$ MWII5 5HI '^aa camcv 5«sifa¥®ica 
on?f¥ cam asri Sfcs i ®TCfa ¥C*i¥ i ¥ia*i 
®« iiivfd 'fl<^ ?a^8 ®i5f I isia fa?®« ^iw faf®H cam 
?« I »n¥imta c*iasn% c«ic¥ si5?aia *i^« *518 fa??® \ 
Jtc^i ara 7^ fsSra ai 25 fc§a ca»ft i aias ♦ita’iPF, 
*nf6® awiiama c*iwa ai '^vaa m{ ‘siaisi e 
eaiaaif^ffl* a^iaiaja^cv as? T^aica fawaat <iil 
«tcsTa aia?ait 5 ¥ ¥w, ^it^a inv ai <ii¥ifa¥ ®i?pa 
anai® ^csr aa?wa, afa, ■'ataawi « '5i!f9f«r¥ 
««a« f¥| «ai caa i ’iiaiaa ^aia «ic¥ Saaiaa 
aw I at^am® ^lai^wa ciwaca caa^ ciai fag ¥iacae 
«icia faf«H 'sicaa cam 5 a i ®ifa¥K"i c^b ^iwa 
amfa¥ ai^sa « S»ijm^fpr idvI a^caa mc¥ i 'sic® 
uvucaa earner ^ipaa cam c«K¥ ’ja^ ¥ai ¥<¥a 
5 a I oiiaia «ii¥^ aw ajcia fa?®a ^caa cam 
aaca caai fac® »nca t ca^tiai ^as;® < 11 ^ ®iwa 
cam fa*fea « fef¥aaia aica¥ aaa <3 fasif^a 
5 a I >6% cam a"»ac^ fvg eiicsnsai vac® 5C5 t 
cfica oiaa ■iia'ta'Brfav •rfafat®, fa5;f® « ®ia aiara*! 
v^naif®a tvfSi wmr >fa¥ia 1 ca5 faaca nvtS 
aiaiaa fw inaTca c*r«ai 5*11 

♦ii5a®ca vflv^la (Stomach) faa®m ai caassra 
caev ai aaiaia oiwv$ «* i^ptestine) acei 1 
vivia d^ca Ilia 5?$ ®ia, aaaffi fBii (Small 
intestine) cna »fcaaf$C¥ ^5ai (Large intes¬ 
tine) atef I «ii5 fB^5a wivia aiaai c»ilWva«if$a 
(Intestinal tube) aritoJ cai ai “nfafa orcal liv 
5cac5 I ^Bii aicnvi ^5acaa ^fafa tvs caat 1 ®ca 
2ac<ia t«rv kca fan ©icav a? 1 '«a aia 6 tafiia 

(143 '-lira maa ) 

wiPfl ffl5-Sna5» ai® 11*53 fatac5 sncaai ec8i cacaj 
caipK® *ii vacati» siaraiffia fJsv 2 tsifsig «pi{ra 
11*58 tsif4$ aitsvia elcaai faai 1 «a fiv 
60 c»icv» ^ ®iai ’ita^a fv caev fitaca caei 1 
wwaca jwwtaa ftv ««▼ tsicv® awi'ra lldi 
p9 t*ita§ 59 c»i:vc« uican cjj^ *15 ?s^t5, of^i 
ay!®a cai ^ sn?a I 


«na ^ 5^3 aifi ca? taSiai ♦iivwla aev i« fBitia 
tm ^Rcaa rw ‘3i?aV, ^ramte® <gecwaia (Duo¬ 
denum). ®ra 25 caHfafiia (oia a*! Ifn?) 1 
< 11 ^ eimffi 'C' epvcaa anvra f«ica ^aa^i^caa 
■‘wa caaicat faf^sica 5 * 1 ^icia vaW’^ '^twa 
f ®Tc^a s«a cviSa e ^caa | ci^paa rw ^taiara 1 



1—»nv^ait, 2-ai5*n (g«c®fiw), 3-c^^m, 
4-^fa(aia, 5—iHJK’ft'ea, 6-5itvia, 7-®a?‘^Vcvm 
8 —vi^ioiifs? cvrai*?, 9—tai'nrat evram, 10-cnBit®v 
canajq ( chjjsi aei®m), 11—asRraft, 12—aaira 1 

Isfaiaicaa caa ara^ ^5aaa arafev mn JUvra 
(Caecum) ^na acw ji 1 aiai afa’ncva capita m 
VTW m *nf 5 ® aicaia ■ja'tarsraca paiacaa saw aw 
4 l ^arai^ 5 a i »llvia caevt ^ 5 aata ^ 1 ®n 
sftaTwa iawtea aia vpp an^a anvra 'p »ii w 
fat>a< aw cawra a®^ fcar aoiwi cafi ^5acia 
amtav eiw 1 aia <«c»ft«a (Appendix) 1 oiti 


- -—-- - ^ - - -' . . , 

* enwa 'ecaawii v^faf^aaa, 88 / 2 , afa vtiaa fanmit^ i9t®. ¥fafT'®i-i‘ 
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vpm few I jftw catcv wm»j «oc»rf«9i 
jcv c«K® *(ira I «M c»i^f»n:v «n^5 
c^ic« ffc^ I i«9 cw vw ^i acai^’ts'si 

*ig?iic»rc5 CTfe I ai'ite fewfSiwii 

▼TO <gfsivi 5MW I Olfs^lff ^ on^geiit^g 

*IWIft »IWC*fC? fegf^T'3 

<«▼ Ul'J’l'f W! I SJ^^l -urtH «rw 

▼W SII ▼flwe fB ^ <ai5|«5 ^cs 

sini'aif f^^nr ▼ac® ^ica. aw i 

ai^ ci?iv <i^ ^vT*i e <sm 5wk 

few-n^aa f«fc^3 tflcvarai f5im«*i, csi«ft5ff ai 
fs^CT (Hipbones) c¥ii?ca. KiJ^idfsii:® aia 
RW Right Iliac Fossa ai cica?! rT^ci ^ 
(Ditch) I >«§ 'at® aca^ cacar ww §gcas 
tacv ^ 5 acia aif® feaa?t^»« caaiwi w 
f'?a®iEa «naai 5ca feista ( aya)« f^sahi (5^5ai= 
^55) fRsat^s « ^ 5 aEia «itc*ia rw Ascending 
( feaa'atisfl) caftetR (Colon), ®Taga afc®a Trww 
cacai fgtcia fe’aa faca feaa-^i^iaa CRteii an^raifi? 'sita 
5W c«K? aw faf®?!) « wVia iRarsef i 
^^araa 'si^caa rw «hi 51!51)T^ (Transverse) wisir, 
iii§ ojt“if6 fea?5!^ca ofijBtwTR i <«?$ aiaan's dks 
rIs caev ai^ fRcs feaaa^raa awara 
ara^ pnw R^esa faw cRwre i ^aats? vf<&. t®i^c*!a 
RTR Descending (fRywI) cafieiR i ^'taaa aw 
hfcva cai*fl5a> an^H ^Rsaca»t ▼ca ^5aa Tar|$i 
»9!®Vt« 5i:?l ?M‘8a afaW^al) C^lRl^fR an fRWK I 
H^lsafTH wt*rf6 wa sisi®l«, wfl rw caeif®^ (Pelvic) 
cvwR, wa wa »jhi5ii RfftRwl (Rectum), 

▼w ®ra*tta^ sww I 

oiTO^ acstfa aaa ^jwi Sa^^t m 1[. fsiSia, 
’^iKR^ORi iaf“i4 'SR«j me 
‘^fa*frcari wtR ▼!« sea J*! i wirst wiaga cfia*! ai 
3iidlva*i (Assimilation) ▼iwe lat«ia Rtsttai 
▼H Ri, «fl5 ▼!« 5 ?i f Bid I ®ca ’ftfe® anai 

feRWKRa «®ns ( «n»w 
'51M wtfa® 5 a wat TOcar fafa'^^Tca aR)'|® at ■(• 
▼d I ▼•! paiawa rrs awiaga rct Tabss 8ta*t 
caaa fe^inriR tiJ «K«t ata^ta atw £R#t« 
aalca wtha® 5 a i «na <«▼? 'sica atai feaiatPta 
Rife® 5t;caaar afraJla atroa ?▼! cataa at 'sn^fl^aa® 

attw 5a i faf| fedifene (ca-gfet 
Ba*lfe) wRicR carta® 5a \ ai^ca «£▼ RatRiart hrea 


fag am. aa 4 ta sraa «sqcvw ^5aa ataR ▼feca few 
cR^f»r« wg^a^ica "tatei carta® 5w aia 1 cri 

wiR wj feaiaiR Ra 1 a?as ®it «iRtR *rta®a 

aianwaa awfaa' aiav at aapa^ w^fta awia. ^tswfe® 
cawR (Colon) 1 aiwi atanafetc^a feafef®a 
»Rj|: cj^Bstf^ fafeR ^fei^a ( awfSfeai«caicfe- 

ewata) arsTlaaf Tasaa^sr (Natural habitat) 1 
m if a^i aiaiiw caca cats aro 1 ®ia wri «aa1raa 
cariR ▼!« aca ri i aa® ai5iai aca i ®itaa 
acareRfe fegiaicRa «ri if aiwtRcaa feRa RSRiRfffai 
(Fermentation) cnas ▼« 1 ®ic® fafen Riipia 
5)1^ 5B ^5ada ^Rfearfafsrt caw aja cw*fi 
( ▼▼ w®fe f^fea ) feR® 5a I RsitR ^5ada Rstfe 
^iCR "sicR fecit ®at ®ia fR«6®t waiw liwSi 
aT5i'’^ Rfe (Peristalsis) 5« 1 >*c®^ ancR 
*ief®iTOa caR I 'stta riir <3 csmia fegfegfec® sjaimg 
cacaf S15J fR-sfsiq 5i![^ 55 I <si;^ifecar ^aigat fewwa 
aista RRi$ ®icfa acai^fe oicr’I' lifiifsiR fewai ^afe 
▼ca—ca ▼a®! at^a « fetsica aiafeaa crI i if 
i^latiwa ataiBfCRa '5if®fa# f®5ifeR atistaaiaia *ia)a 
caife® 5a aia^ ®ia *tala a^ia Ri5Tai ▼« 1 <«5 
fecwfel ^ai^u^R *Eiia Rtat crw (caaR “jfeRwI 
'fltrt'&aoife^ feaa acaicsi 5a) •la'fea ai?[R ®!ca 
fsOifacRa «P5ia«rfe® fcaai caa 1 ®i^ 3® 
ijirt-^atcarffif ^aa cRacRa rw at Rca^ fsfirtaR 
fee® 5a ! Rvat ▼iac*i| af5aia® cai^i ^lai^ asr 
wiR aaas ’55ata crcr ®iwa R5«^fe « al'^wrt 
aRaiiRa ^faai 551, ffeaf wifw catena facaa arat 
'RiRiRicatcRa ^oRi® 'Q «fl'5 ajifscai ▼«*! «a^ aiCR^ « 
asTbaai wrena Rlaia; Rfefef®--®irti^ caicRa 
▼laiacaa ca«fl >2 cRift f5Rica ▼caa»feancR ^a«r vac® 
5a I ®ia steal anvfefm « carefiTOiat 5^ cstrtife 
aaiR I waRi ?▼! asw e ci^atRat® >11^ caiai afea 1 
wia til caw ffe«iT®"ta Ra^a)caa feaRi®<3 rs 1 
®iaie falsH afcsia «irtiv cara ▼» 1 ®iRi viaw 
fef® anfiv caoa *icai etwR® p, arcaia laafeai, 
faf®« •siCRa c¥ia «^asna 'swetfa^ ^ at fefeaia « 
▼ipaiatiiat “tafeaa etRi'^tcRa caiwa rcssiRi af^fai 
« ?aa?a>aia sicr aiac® 5ca 1 aia Riaiaaeica 
aRaiRana) tuat Rtaiaa catR anatfeaiwa^^^ 

4‘$KaiaOTfefeai Rfaata aai 5a • •awa f®*rt6 fewa 
C5t8t mx. \ tii¥-*^. CRTsn^ emtt ai wrtaiasrtsj, 5^— 
feipwi CRift at fePiH; a^n, ?®r—■ neresncReii cRift 
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^ a;*f i m ewsjn^islws 

5IW1 c’litt i 

cfliUa, «(iffii«i«f!?i <3 Jn^*{i 

®n«, <3 ^si ^5 « 

1. t cwiiM'a’K’pfat’^ai c’»^t9|iI) c'sii^a 

awi csRv awl® <5irre i (iiai * 11 ;^’^ e wi ai-nlwa 
®ic 3 ( ^ 91 ® ^?»r!:a) 'aisiTa’Jf aitJi»«n 'aa^ <awa ' 5 i 1 «i*?k»i| 
»rraia*i5fw c’lfTR vjat®» “lalcaa 5iwi?®i 

ai’5H"l8 af®w«jar ^si®i gT^ taca caca ®n«ai 

»i?Ri®i cacsT uaai aiam=v cam a^at® 
nica I asilwa awi JiitdiaiFf^a, cailSai^i, 
faksiPiwR a'??® ^ca’F^ Srgf'acai’H 1 caia 

«(sn cao® (awa facia 'gfa'P! 'siins, facias'w 
caifSara « fa^c^fcawicn, ®ca S5, carwi^a fawa 
aw5i| lacsra a^. Jaaae ag SifST ®iii:a 1 
^^TCia arfa*«« acsc's lafcaa «!«!«» « ai^ca «ifl} 
"siccia >aOTa ai«Bi aia, facia aica ^aaiBilc® 1 ac»ia 
iC3f ai ^caa ic^ fa^la i^ca aif^c®. efcsr, asaifer 
ai aiafcac^ -aai fagfa^ arec® aica. ®ca caif fasi sia 1 
®i$ iiafu arsi laHia t c’Fmi^a 
"gfa^i acac51 iR'ta cfcai acaa feif^f® aaia a'ca 
apga ai «iai ai*fta asf, ^caa Jicsf lai icf»acia a«fi iia^ 
®i^Ta® faicaa iasrasii • 

fi-jcaa SaawB (Infantile diarrhoea) caici 
m laffi vca 1885 •f&ici ®^c^fai air'^'ffifaa! 
asjsi ®iifa«ia »Raa 1 af^faa >«§ can ‘fi>i afraai’ aica 
ifafs® f?5T I siaii awai caicia ^iraar ejfai^ 
‘vaiaiifiiia’ cufawa ▼caa w 1883 i^drc’* 1 
aiicil aaii 5cai» t cafieril-a aifaarRi^ fa^nga 1 f^ 
liicaa f^g ®iaei facia oiaajra ai facia if« «i^r 
▼ ca ai'ffaiiai’a '^fa'BT fica can area 1 aiifiai- can 
^War«lf <Ai Siaceia itm «iia ^a 25 1 s^i® 
5 -a«aa va aacaa fi^caa >flai caif mwi vea 1 ®ca 
a? cgOTcaca ai aaaiaT« aicai aicai ®naFra a3J • 'fiM. 
c^natoaa aaii 5 a ai can ^Wviali 

5iifiv ®ran*i gi^n ^ona, a®aif5®^a 

i^fcaa aHi'Bica aiamaf can i!ta «aai 1 

facia a^ca >?f8C® caf'i'jafi^fSa can 1 

2, fm«n nriV-aanani ai hscaf'S: ciicia 
vm -ilai^ 1 ®»’WJ caicia «rj saw slfai^ 5C^ 
f^a ctaicSicwai '•Hfaai i 1896 « 3 »^ wiica 
anhiar a5:pnaf aafia^Kar fasmf fm affair 
(ainfShwi) anfawa ^cai acat ^a^ aia ai^aica fici»n 


j. 37m a4,44 inn 

awfai I slfafisj, mmm aiai « faafeaifa aiqiica 
•Bcaa laai siaffi sj;ci «n atai aa 1 a;i ‘fa’, 
‘fa’, ’f®’ I ac®5v s;cia ®iafa aiwaf ’6i$i' «nc«, 
'naia aicav eilcia cai fag 'na enw » locaa 
ac«Tcaa 4faa5ff « faafaaia aca4 ii4aFi acaw 1 
fasipn fin aaca aicaa cicafacffn ®fai ?cb| 
‘<*’ sj^cia ^ 1 ^ 1-1 I iicaa asn 5 a ficiw 
fill I iiai^ iac5ca araiaia^ sjgwaf ujW vac® iica 
if® ail laca I 

fscaf'fe: ainfdfaaia la’ a;cia '^ifaa'Si-cffina, 
1900 ’^ici—fvf»iii^^3?->a I a;icv ®i^ a«n aa 

facisTi tsFiaiat I ‘fa’ s;cia 'snfav'^—aca® 1931 
«^>&ici-®iac®: ‘f®’ 3?ia ufanav caiw^-1915 
'^’#ici-c®as?ca5 1 ®craia ■^t^w *>«’ a?ia 6ii?i*2 
aiTvfSfaaicaa facia a^ fa*fiai vcaa fmi ®i^ 
ca^fei Inw-anvffifaai ai ficiii-fn^ aiw ifafs® 1 
aaesj^ ®nfa«i3vcaa aicat 'ficaa aiavai gcacB, ica 
-flcaa faafen? ^i^aica laica ( ac« ) ca -^av <>jav fafa^ 
4iif*&af® iiea] aia ca^ facia a^ (Serotype) cFiaita 
iBwa faf®!5 a'l, aiaa:;i, «6i|ci ®n vai ^a, ®iwa 
g,ii® ifafpf® ai^aica 1 

3. iwwrcaii ni'^—'«! awa faa«® awf® 
5C^ mwicaafi «a^ n^fcarca®!! iii5iSi^f*F 

arai aaiffw fii^vca® « maiSi^vca® C3itia viai, 
<a§ caicia aiafav i^ica nifav ei^ia^a av?i 11 a 
«iia^ :^5t® ®iifa^ icat 4fai^«i lafca acai vea, ®{| 
iflcaa 'sna an ®iifiv m (Enteric Fever) 1 aiafi^ 
a«?if®ai <iailfa aiifavcan (Gastro enteritis) («at 
aiOTi faafffai (Food Poisoning) fefa vea, tfcaa 
ani! aiBfa 1 ana aiga m^\ ®iai ag caia'®') an'la ®Ka 
<fiwa ii«ai aia 1 1972 ’^»§ici ^taniwa ^av a*ilvia 
3848f6 i|q,csnca»n aejif® mai cic? 1 wcv 
an tuat a^ «cv ai^caa acai ««ai aT®iai® vea 1 ®ca 
4if6 fii^vea® 4fai^i cvasina a^ai c«fC!5il an aFca, 
® can ^4 vea 1 

vcaaia aflai^ vsiianfiain scwiafa laa angi 
<?Hla iwnv can (Endemic) f^nca «otv laa 
iiarai enfiv carcia^ 1 «iicaa j^ai anafacsif- 
feiffivn awf® aiPfi faafffai efi^a anfiv afiia 1 
i 5 .gSa? 8 R®T Bfaiii «r®r ewcai^ <«c«ra aia'»ia 1 

onfivean ^Wviaf caicSicwaiwa acai ®inf?iai 
(Entamoeba Histolytica) e f«aif®ai^ aan, ®ca 
fv| siflciifaai 3ica« ^^a anftiv awi avii aia» 
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"•fiw, 1984 J 
era OTW flncn fww ?fnvi K!ic< W-Bf? 

cwtifl—CTvw *it?i fi«n wra I «iii (fliiiv ^ 
aiRi SCT fJitwr i»H fens^i« 

▼K® •ncf TO awfev ▼15*1 
«<IV^ >CT ®I‘0tTO «IP1CV ( f^C»Pfa ) TOTO 
»iww¥ ontflff c5sn?n<3 ■»fic« i 
TOW«I«» TO*Rft»l VC5^ »iS(H 55 | 

Muftf Sl»I WTO TO ’(Toai 

CVW CSTWa 'WTO ▼«*! f»5a ¥51 5(5 

>l*Iir »TO *«« I ¥««l Brw*5‘lTOl Sll ®'<R¥RI HIU ^W- 

¥wil ct 5 *icn ^cro jws tots ^ic¥ i 

TO5 WW TOH1 S»1SW¥T5^ 'SRI £SC¥Ii^ 5WWS 

sic«f •fi’ssi «Cv! »Tfc« I sf SI c>aisi ^sHis 

(Serotyping) 'jiifss ¥i'5ifs¥ wfs¥ ibIsi^jts 
wiHceifiT^ (Reaction) »i 5 w ■a 

®icst ♦H'sai sw I <$1 f»rca« sw to js c»i§i ssaivra 
sffffsisvral ^si^ f¥in i sicsr wmwa c<rc»( srastaSal 
*nflwia iT®ifs¥ 5f6 « isi^fTO^TTO ¥«jie 
SJPT aiSI tfSTO I 

♦fWsjsCTfl fiSsiR «(tfi¥ sisorola aistsi¥ 

T¥f f¥| cwD it siisrsv taw ta sir^Kfaw 
'neai c«jw I »cs m i crjrj c^pco ^ is'feiwi* 

*«l<IC«rfs|¥ C¥T5!I$ Wlttil SCSW ««St aWK 'SRI 

sii^fifaai « wifsisw i caw's Hwbii s|si?i 
‘''jlasla fstTO wc^i aii^a^' stowI ^raw, <515 
(fisica c¥w c¥R csufta acH «« cifca 

<<¥^10 ¥15*1 TO1 ¥^¥9 1 ¥ni«J ^?ffISI¥ CSm 

■I'S kwta ca caiaicai^ aiaicaa ^af“f4 ^^ji¥i ¥«(« 
ca TOW taw aflai^i w ^r cac¥ 'sri a^w 
af(?w »ic^i. fafa4®ica awa ¥« aw fj| i aj ^ci 
^ci 'siaf' 5 ® falcn ctoiw, a®r¥ aiaws^la ^i'bst aspa 
'aaw M«»««Ka 'snfi¥ csm caai facsca i •aat 
«t>ai^ w ¥ww cac¥ toi ¥wwa casi ¥l ¥i3i ®i 
Tl‘c« caai « aaia ¥fi <a¥rareica sswisfa i w«wa 
a¥C's 5ca ^ai^^ <i!aK«f anti¥ a5wi«1a ‘S^aio 
¥iaa iffl I 'siaj aiafa¥ ¥Taa fag acaw, 'to 
ai®ifa¥ wfaa ^lai^ fjtaica S^if^® are i 
ai5 C5r¥ caciw a'ssiR acam « <81?! ^laawaa 
c^¥K® 5C»T TOfoaeica ta^ffi caiwia aF 
^ ¥TO ¥iw T¥| wra € al^wf ’ifaa-nai a^a 
¥ac« w I aw BTaP3 5 ca 'snfia anwa aij'oia 
a'^TO ‘^f«c4hi nw® ca-j a^w ‘sat too 
w¥w 9i^ca^ aaw i ®ita? o aifaHi#!'® 

4 


faa®a effaaai^R o alaamaa fas®a to m owpsiaa 
♦ifacac*^ t «5 caicTO sj»t aiaa i ca C¥r aiaw^ 
aiaraa fiTO'»Fia aww Wti® ajw wawsiaa aa 
aaf'sa awi <5113 'aiawa »ifica"i ?fa® 5t¥r—fapaa 
¥cf apsiaaa aiai o ■nHls ¥t»i3 ’laan aafi 5W1— 
««l caitaa faaaa acaw caai caa« sai. 
®ai§ aaan, ceerTOi, aii^aflaa, croi. a^ ®aaa 
a'?ta 5 iTa caacB afcwcaa aawa o taaia aiai 
*nafa awaa aiai as^f's® aaait’w aw fow^ffi o 
"BRifaa wifia care^is araiaia ais^ia ac61 waicaa 
caca “i^ca o *13:1 awa aiawfar® wai'Sjaa asf 
¥‘BC«! ifla^ aiafa wcaa oi®iaf35*6 af?B rfft 
®il area aica >nk earea aiaiaiaiBrea wai« sra • 
■»if»Baacsf vnaicaa 'sijTaa susiaiafa aaia aiaa ifllarea^ 1 
aaaii siaiareaa toi caia fsfa^an ^acaa aiaw^ 
a? aai aa 1 aiaa alari aaw'fiaf faTa 4 -^aa bi^iI 
aiaia'^ W¥f*i¥ fsfaaTO jsI care-n ^sT'sa 'siw 'siiati 
®irea I om f¥f cani fac'aa ^awa acare?! 5a i 
caaf aisif o ca^if ¥i^¥^ iunf'&areaifSa '^acaa acam 
'5ifa¥re«i c¥C8$ ®il aigeiwiD ^aat ®ia c(ca¥ c^cn 
fa*t3^a¥o I aiBca >*1 caia aaca “ata 5 j$ aaia 
TOi >31 ^Rfa eroa aia*?, aiai^iaa ^rfacacaa Saf®, 
aiaiaa 'awi ijataa Bfwrea aaiaei ala’ll a^a 
ac^iafa ^^sa s-RTOiacaa arsi o afacaa ata 
faeiiaa^® wr, fsw, c 5 TO o waia 6 ^ 1 

^¥cai aa¥ia 1 o caaaaiaf ' 5 i(R¥ af®kaa 
awrea ca>ia ¥m sto anai 5 taw ®i «p^acawsfla 
I caaa ( 1 ) ^a m ^ffica aioai, ( 2 ) aiara 
WCT aiaia faca 'si^Vci 5 i®-?[a caiai {fawa ¥ta 
aitBiwa aiosRa ®irea ), ( 3 ) aiwa ai 5re$-awica cai^i 
fafs aiaia ai ¥i 6 i woai ai ¥ai. 

( 4 ) caarca caarea aersna ai ¥ai ^at »?Tca 
aiwwa aaiifa ai c¥an, facaa® aiai^csi ^wacaa 
fa¥l, ( 5 ) aifga Sawa ¥to 'aa< ( 6 ) aia ^4 aas 
et 9 rc¥ ¥aia aia*5i l®iifa 1 ®if'5¥ 

asicaa fa¥ cai:¥ 'fl^far a® aTO o af®il acawafg 
C 5 i¥ TO aia^ifa¥ f*r¥ ¥<861 5150? e aisa>.^s ca 6 i 
facaa ¥ca csrea caac® 5ca 1 

aaa ¥ai—aiafa to ff^a afai^sf ¥ai a^a 
5 OTe a¥wa aiai^caa 'siai aia^^ eiTOi ¥®aifa 
f¥ ¥ai area ? ¥nia ca facasji faaf anaffifam fata 
•aaa aegti ®re¥ afa aiaa aai aw ®ca 
TO wffaa '¥a®i ca ai\aif®¥! awiw 6i|¥ca® 
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£*l CTW C?!T«f ^ ’JTOS 

wpiF iinfijcsF (10’) awwwi 

m £5fi«f5?fliiei avi«r *n?i m i m jiuhv ’votw 
vm B*icTif$ (10®) ww "wIct m*i 
Jii Tsw vwai filial 55 JiM cmv^tm feas 
♦riHi ’fm (?r«(i m 'flT’icsr «r»ic^ m\ vw?!! 
«n5i3l >i5RI *IC51 «I?I «1 5111 fR I «1W5 

m “135^51 25 ra Biiii5i'¥5 aw catswi 
«i5M "i®v?i 75 .^ efl5i^» 5815 ▼ra prbiw i 

( 5iW15«l «l?(tan 550113 af®W55r mf® ) | m 
£53115 5$J1I <5151^^ I SIIH <5^5®!$ 
5nvf$f55! £5>IS|5W £acfi mm C11«15I’F'I 

a^FW £ac« aiMI t«r 51Wlf35r il5 f55t95l «fl5< 
qiffsici cm, m TSl, 

515551011, ^5i?’5151, 5?W1?I mK C5t5®l4lf5 ^RlWl 
aC51S?C5 £5 67CB15 55V15 31 f^®lC5 erl51®f 5Rn 5115 
C5^l| iiwta 55 55511 I V15*l ^ Sf5T ^t53 
315 £0|C5f £5 £^515 31£5 513 «l5I^£5£W 

5515 55lC5 ao aiT5 f5a5 5$K3 aW I 

^135« >55.510 ai5l5 ^5 ^fSc5 £ac5rl facaoii f5^' 

f5fr?i C¥R f55iaiSl 55 51 I 

5115 5?15ial5 555 5151 Waf Op 551^C^ 0f»l ^16c5 
ai«5ll laC5a £5«51 V3fil 5ra55’53 ? £5 5lt5Hl « 
<5151^^5 al5C5a^ «ii?5caa 5^155 £5^ ^?«5 
515^5 al55lC5 ^?553 015 £5'lSl55 53 ®iai41 513? 5S5 
55 I 3151 Oicaa 55511G<fl 555 3lfWlf5>f®li:5 £5C1?C5 I hT^ 
5FC5V 515 3i5(^Wa 5>OT B?*!® f5^a waa-af >3.Wt5 
I 315^ Saa 3lt5®lf^ af(5 ffa 51H5I5C55 
^ca5 515515 5g^5 £5C<?£fl a^535(t5? 
ai5i‘Bca 5i5i®rc5 fa*a a5ic5 oicas atsioFils®! « 315 

^5C*15 555il« ff£5^ 51!pW I 515515 5IC55- 515?1£5 
c 5551£4 5iaf5a 5? s®tiaa >555 ?▼ 515155 ^5P55 
^$5ufae (5 555 •jfw CJPai ?C5Cf I «1$ 5«rtlfa5 
iJ15r^ 31511 I 5p 55tu^ ^aC55 ffW £5C55 0151« 
aaf5S[R a^c*a 5^5 oiaww i®f55 ^ca ®i5 ?55iw 
>J«FC5I « ®5I$ ^5^ HCBire I 3II515 £5155 0RI 5na'0^ 

5 roi «f5®!5 5afa 5f5ra 515155 oiaasfdcv® 

t5iC«55 ^51 ?C5« I £5a^0p 315^5 5a^a^fBI5 
£55^5 eia^ '«5?i 3i£Tcai 501 ai5'k wcBff 5551 CT 


a5a®5 VC5W I 3113 i«¥ffC5f R5 5<, «WlfW 
W»WSl «a^ 31freif5¥ f«T5^ «fl 5H 
«W^55 fl 3|l?IV Mlt55 a515 ^155 1 ®1^ 51Wf8lll 
3I1fl|£55 a553T a4lOI5 £5)5 W5, 855 ¥155 

55 I £5 C¥15 ®1C5^ C51¥ C51C55 ^ai£3 W al5f53 
0f»na5 51 5151 £®151t?a£3 £5^ C515ift51^ 51515lf*S¥ «lt5 
551501 ^ ®c5i 5515H')5 3TO fflC®? I 

35515 ff5 5W515C55 51®I5lT3£3 SI151‘BtBI5 
515155 af3® 05551, 5^ ¥? 51915 2-515, 55) 5iaf5C«5 
ai*^ 3l<8a, <555 f¥ ¥515 0 a'35155 ^f5 55^ 

5K55 ¥TC0f <555 «1C5 ai515 5C5C5 51C3 5011 515ai5!l 
¥¥1515 £¥15 591551^ £5^ I 515 51 fw 55 £¥15 £55 
¥51 I 515155 551‘8a 5aC3 ?¥| £5^1 55¥1^1 
5«h'3 55I¥31« f55ia5 55 I aWTOWS 'rfss 

¥55W15C55 ¥iai5') 555115 5? ¥155 I 5)<i 

3I5igf<J5 sfaQ <llNia¥ ^¥5515 ¥5135 ¥155 I ¥1515 
^5^ 0fja5 af5sn5'Q •«$ ¥I5t5^ ¥£5 5K*| I 
^13511 ¥if5¥ srspirOs 5|ca £5 5na¥, ¥f$¥ aifiaiT'S¥ 
« af5£5a53 5*!5il 5C5C5 315 f5ai55¥3 55n51£55 
C5>Sl 51 ![£¥ >5^ £5IC55 1)5515 ¥1555 £^¥15 51C5 51 I 
3C5 a?!l5 f55C5 55 551511*!^ il¥f| ¥1551 C5C¥ 
aa)*l® 55 1 ¥f5¥IW 5^51?!) C5K55 ia¥$f 5Ffl5 
¥i¥ ¥ >i)¥5 (Season) ¥it51 C5^ 555¥ic¥5 aw 

31 ¥iaf5^ £5CT 515 I C¥15 £¥T5 £¥01 31 ¥¥54¥I51 
a49 ¥*ft5a') ,5!plff3 aiC5 l £5^5¥5^,®i:55 'fl¥^ 
mi5Tf) C5I551 55¥lf5 'eK5 ¥51 50K5, 51 )5«155¥® 
2t5 il¥l¥ ’C555W15¥I £51155 ¥IJJlt*i 515I5511C5 
a5')£5 £5^ C51t55 f5t,Ri ¥¥$1 a)3C55¥ a)» 51 
¥5155131 (Immunity) ^ 3)5 ?5 1 5W155 0R5W5 
C5a')5 11 a C¥lt¥5 5t5I £5^ 3RTff5131 afl ^3f5 5OT^ 
£5^ CSltai 812^15 ¥C5 5151 ¥8515 2Ca ?)D5 

Saiw ) 6 ¥i ¥ ' 5 n ¥!55 f«roi ^595 omacas 5 Wi 4 

¥5155131 afi ¥#5 595 I 3ilf3¥ C5W 5SljW[ )5|£5i« 
31 ¥51 515 1 f¥ 15 | 315 5ai«f aff® ¥a5e ¥C5i:a 
£5^1 515155 ¥5fTO )5Ca5 ¥C5 5na¥ 5tffl5¥ 
C5ia5(t¥5 f5|Cl 3nta £«¥ C5ia f55I5a 5l af®C55C¥5 

515^ £5 C5ica5 f5f¥55i5 £501 C5>4) (Pre¬ 
vention is better than cure)--c5^ ¥iif«f5i*i) ¥£5 
¥c«rca ¥l4¥5l 5t5 ? 






5-5I1H ^icai «jiH**fnsnt’F ^csinf« 

JiJfW ira 

*rfNH9j?i wiia «Rii ^af^ifia ▼cif?C5i:i, aga ufa« 
f^sfa «iiifa>dMa sns?iiifcv 

ata^ Tca . 



unfsiffli 

f«mi rtvpw wnw 

I^«-fjrSa *iwiw za^ ’Kaw '«g?TOCRa wnri'^ 

^«pfl fgsf!^ t[C»W iTOf«rf®l« • 

f*i»n 1564 18 ^ 

lana?*! arRR i <St\n^k aiw fa^ra 
«ma <Q Tsiit'nHl f:ai:ar8nwcsn« w ^ ‘ 

a(ivai®l\a *iifisii ?c»n 1642 85 w^a) 

^»i£ac«n fRvfi ffiifaifajea jj^ jgiti 5 ? 5 !wa 

♦ 10. IliS. 3<!-6, 71. •?f«1^t«1.700003 


fsi^jio fa^a si'll aa i lavto ^!, « 

aii^ia faai$ CTtaaaa 'Bwiia ana aiJ^if'rc'F fa®nwa 
sjSRJii I va-2jaa siwi c’i's afcaTew? 
imfeifeie i f-nai fat»Tf«e ^infsiTef «rfaa >isrB3 
att^a I ^t'la «Jisflca ^oia i 

f^aia iflJR '^fi ^inTsifsi'e ca^i cmafec^iJi i 

’if*!®, Jisffa <3 frai^as?? fag i inOTW 

cawa a^fa faanaica aiafsiv fxj'^i 155^ 

inifsifaiea 1 Jufeai « ’if*!!® 'aia fawa 

oi^ai’i o asnaf® *pa afaaia f^aicar ^ca 

caitsT I CT jwg fa'sfa«TJi5ica fa^R-f-i^ara 

aia^ifaaf aif^Ri fsor 60 ff® (aia 215 di'Pi) «iia 
ii'FSfii f5f'pa*iifa«rna f»iwa awJifaar snf^;^! f??! 
2000 ff® ( aia 7167 6i¥i) t if a nfaaicaa iifataa 
ifm. »nsnf«v si^iiia an caw fac^fgi'S ■s^aca f-nsii 
faifa*fn5ica f5fa^>iifa«fii f«n’Pia «»« ®f;> aca cwji i 
iti5 fawn 11^:1 ’infBi?w(«a caw Saw? f^si«! 1 

1582 toafe idfn ’tiifeifeiea i^taw tac*ia 

®ica na*ita 1 aa?i aia siio 'sn^icai a§a 1 ^aafaa 
f»i>iia fii^ia f®3a sw cica cai^iw caicsia wfc’ta 
Cffwm ai^i aw ^iB stw 5 ceii ^aaaia 551c® gr® jjgg 
siic’i sn*ic® 5W I c»neTwa faca eiiii'-caci >aa aic® 
ii-aa w«a sinpfa •»!«?;! ■^w f^fa fficel efe® 8?c»|fi 1 
caacsia aaf*if6 ceiiw ‘ai ®nce ca®F,a 5 jga n caa, 
af® aica5 a«ff’if§a «a ai« cica q»ta a?s nwc® 
«iia5 »isia I aiv^® fferca 

iia5 aai c*ic5i^ 1 fa^ ’te f 4 »ia ®fi ««aia 
ma aia*i aiim aac® »nacai5i 1 Mf*!® f'aaia ^ai’i 
vflw c’fcm ®iiaf’Jia®ica i awffifei® fafa snca -aa 
faiii® ’if«i®fawa anfsif® fwc®! f®fsi 5.^ 5=^« ®ra 5 
5Htni®ia iia»ia ’ww ’ific®a S*(a aac® ncasi 1 
fpfgs^jjifufjia ?ppi #ifa ffca aia 5 f®f^ ’if*ic®a jFic>i 

iCT aiacw I naww f^i '^a ’ll*!® »iigc® 'sqa!® 

c»M 1 «i"nf*fwa *iwil f®f^ ^^*K® fac*i*i »ti® 
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▼01511 ^ f9[»noi *iwffl C1W—OTWC^s 

«jc4?i ^m\, wisrcvs 

(isochronism) asiti® 5C»n—WTsiwa otisrith 
T* fc«a '5c«« ©as fJi'oa ▼or jii, fsr^a ▼or jjcsrt J<rc'5w 
©’ig « ’i?«i5}tjr wwfl ©*Rr i ??©»▼ 

nw tu^ f5?^ic*r ▼!» BTNisr I 

JsSSe ^sTiwra?! (hydrostatic 

balance) ©■*« avihn® ^ ©la aw fwii^r aa^r, 
ifiaaa avil^'s 1588 swgi cRrcvcew 

©w aai I tflw ▼K«?a ^ 9in?»ftii€f ^jrw ^Ifor 
as? e «ifa«i wa wcji 1589 *^0 snTw ^ 

fiivi sn?5J«a ¥a»ii ta'afwirsror ^f«ic®g wnnvfir^^ 
^ I ownairi e ucawia M-m 5cen i 
asrfwn « a<fi^fa»fri fa^ca ®iiT?pWBria uipwia*!! ca 
5i«>pj,c( ^sr ®i «iloi ator ©wif5® ^oni laat af® srww 
sifi^r I a®5r»flBr a^a ?i¥® son ©aa fjr^a for 
in, vfl^ Ji'sifd ¥«fn a*ii*i ▼acew ^lara »nsipr farfn^ 
fiieaiM I 'fli scsa c«rc^ fsfsr aiS a«f e 
®Ta ^*1 ®ial ®«a Jiafffi aarc^ ‘aa'Jitsf kp? tan i 
mnfsrfeiec^ ai^rsf «ia®, ®i^ nai^ siast uSie 

5lia >«▼ ■nifljwiisft I oifaat®a ®i?it a§ anc^r snlfc® 
»r; 5 ca, iiic® ®iia 5rc«tc!(a ?▼ «riw ? fa^faanaraia 
war CT3I a¥«®wa c®w cm jlfi ai^ 5r^c»r (a^ncsr 
acsa awc*rc»i a¥®® ^ i ^ifafaaircna aw aacar 
c’lsr I nrrftaea wif® dorcafa ▼laa 5ca • 
la’ll fa’afg^iwca f®n aa^iaja csiai'r c*ia ?aia wcail 
¥®fn aasim vac® awi 5 c»rn • ir »iaa§ ©ra fa®iae 
5a I ««vta ▼isffwa cinita ntmcaa 
ai¥aa, *Fcar ^rcaani e ^igp^nia xioti «iwv aia? i mt 
ifaw c^fnc^w aaai’i®! to aijai ta’slaaiiaica aa 
a^^icaa cnaica ^ilac® cwiTanra vice? fnista ▼» i 

wlertsi® w^Toii aaa arjait® ▼!» atom i 
laaicnl ^a^a 2®¥a vta a^cawa ▼or cnlwm « 
¥af©H ®iaisiesr i smfaita aora a^Rs wfawia^ 
I 1609 f®¥n incern mi® capa wiawn 

e fararacn snca wai ¥aw®i tiivW nw w®’! 

▼J5 anfuta ?ora age® anjn cif«(nr ««▼ ca»Ri aif ncatt i 
anljita la fasfsr® ^cbh i wwiia ®?t?i¥9r ^ftej 
▼lac® ®iac® ncera 'Hvfac® #5® « araaito ora®® 
cw anaiara fsan snara m i "pialn 2®fa 5 c«n a?- 
nwla ▼!« aw fa® i c®fnpaa ag naw « aafa 
aif« ^a^ftFr ewa 'caca ^aa wgwe® >115101 caca 8f«® 
fC«R I *nsaTa anf®f®«a wftif va'f 5 ® <aat infgin® 


fa^t cap? CM® I ©aaiBta ac® iBif®f®« ^laTca 
wwnaca ®siK®a 1 Siora ▼®i«®a anaa ®wi 
ca®, ag facna ag ^a^aia ^aaR a§® 1 to ®w 
♦ngt®, ®i« aia • cvr c®r aigioga ® 55 ®i % cw 
> 11 ® aiil® I (ii^f®^ ?t®i toa v®*? 1 f®!*! ®ik® 
¥a®TP 8 ««c®n ca, *|faa 1 wc® casR &wc® caaia, &w 
caca® ’jfaa'lc® ^ 55 ® caatca r ®® s-aac® §iwa w ¥6 
cat® ncwasoiai auc® cacacan 1 1610 <(>to 
75 wgauf cat® 131 wqwafMia® ^ 5 *®f®ata 
^5jtn cata anfaf®e wfaaia ®at®a—Tfaa'fa caaa 
©aag Sia, sj 5 "aT®a 5iaW ©aa? ®ic? 1 
c®mia¥n®R ac®f8C®5i~sii^taa al’a ^©afa ag^a caog 
aia, ®ca » 5 S e aa® aega iicaa a® gia-^fi csica »f 5 ta 1 
aiiT®!®^ ®ra tfa^lcn iii5 gi’i--^f® ‘a?rt®i ®oi faf®^ 
gOTR ca—c®mia¥n®ic’ia 5i®aia ®5ra 1 

®ii!®f®ea ^afn aca«i »if5®i®^ ni gaaia afaa a®a 
«j3ii'«lfa aai *ic5? fn 1 1611 ^a^cn ^c® 

taa^Ri f®ifan ®®i ®or ca® ¥®g ®it®i aia aai 
®f® I aia^f® wiaa at® ®faaT®® ga 1 ®a5?« 
®ane ®®®^f® fat® aia ®i®a ®an« *«®f6 c®ca 
®ta®^f® ga i ®ioii faaicaa aii®ia gt®i aiaiif® 
a\ca «Aca ®^®i ga « ®iii® fan ®f ®iaia caai 
cat I <a^ fnalwi aai fata '®nf®f®« faiw iflc®n- 
fn® ca^acaa ©®f ®iSi® facn ®®aia ^aw 
siatacaa ag®j« c®a gt®i 1 ®>iw ®iaia >i5nca®l 
g® giai®a I ®i®i®^4c® WR® ®iai ®®f6 ®iai aw 
sfcn gc®® ^aalc® ^^usiai fgnica caa? ca® 1 

^ijait® ®iikai aaa f®®®®i o acaaai ®ca« 
aiif®f®ea ®a® ni 1 f®®®®ic® aia fata 'pi’ifs 

acaaaia f®« gaia ®ni iia an an?® aor ©i® 1 1610 
<^ 15 ® ©la f®ai e af 5’i®ifna are f®©® fa®1a ®>iC5n 
cffiGsc® oHJna ®ni ®^m wnic®® 1 ®Ji¥®f®«a «®®® 
¥®®r®^ csaoic®a ®to^ i ®nf®f®« ®ai«ipif ®i®^w 
aiai ®fc®® I f®'? ®ffi| ©la aftatna anaw® ^ 1 
♦njai fg® c®ic®a awagi ®?a ®nifac® 6^®i¥® fa® 
caisiR ®i!a¥®® c®it®a «rto 1 flnf®^ ®p 
^joncaa naiagii ®ac« gi?® Ri 1 t®ic®a ®i£rt ^nf®® 
ca®—®Jif®f®« ai©ca® facaWf si^aia am w**’' 
f®fn c®T®ifa®it»iB fagplf, ®iifa»$^®'^B 

npsa fatai*ft 1 1615 v^rc® c*n® ®®a ®® ®nf®f®«ta 
caita** ©la *ic® »naRa ®at® ®tca® taa 1 ®nf®f®« 
sigwrai c®i®c® ©H wfaaia^if®! ®®i«i *ww 
CJTOCT f®i© »ii«f® gciR« ®w ®nf®f®«a ©am 



‘•W, 1984) untvik'a 9nif»rf»t i$l 


cwii Micst^ t®!»! »iTO»n «nf^wi^T9i 

niwii ▼«c» f*lc?n^ftl^®ll^ 515J ni8»i 

ifl I, c*nc*i8 ^♦Ri m] m mim i 

'c*n»i CTwn-^iCBR-c^mifii’fiws *i® 8ilw*f 

C¥1*nfsi¥T»i « C¥»ri!TtW 8ftcs« 8518 « 5nM81¥ I 

fe*W «nci!*l 5WI—'^8 •n'tei 11PI^*IlBlfi 
irsjpj«8a6W« tw*i w^sHui 
ti?Ktl¥ frot tflwsi I ‘nilfilCT'e f5t9i5i ill. 

«ic<} 4n f««T m 8CT 

WW RI ¥W, l^fR i<t8W 8KWia ««!5» I ^aihifn 

jj-mfvs 5fl I 

1623 ¥if©^i«i 'spSsi Ww snw 

c^*(-'«TOf 1 8irtf«Pn unfe^fffica 

8^1 I flmf»lt9l« CSIW tiiW C»(mC¥ 

wiijTOTR 'ii8< «j,*ic ¥'5 a¥if«j® a? II Saggiatore 
c^ficnfl RIOT Sw’l ¥aC«TR I C‘^1'^^ 5C51R I 

C¥T*nfR¥i5j« $c¥*n8 5^ sisaiPfa 

¥Ri ^ntwrfsiQ 4ra ?ica’i*»i8if ^pen^sr a¥rc«ia awRi 
ajfiTR c«ic¥| JiOT ROT ¥afenR I c»iic^a «i^ac5a 
4«t8 ?sj^ ¥OT 1632 ^lOT SwsJt « C¥mifR¥IOTi 
wnfw ¥Wi'Si (Dialogue concerning the 
two chief systems of the world, the Ptolemic 
and the Copernican) rtr¥ 4ia fa«iJi® afW 
ciFiojcw c<ic¥ a¥it»i® 5* I ¥i*^?R¥ sfaoia ?'®R 
81?«8 ¥OT!’t¥<IOT8 RW f*rai ®lf® 3i««<51OT airfsil^CS 
fR¥f R®RWW ’IK¥ f9lf»(R¥ 5OTOT I RJTSlfSRll®. 
fR^tafR®« RiOTpn ’ii!C¥a f®R aaiR ¥i"»dR¥ 
shjB I a¥R ¥R C¥P1 iTR¥ 1R R^SIRSt^, ^R CJil?! 

«TO ¥R fR8C*l¥ 1R’IR¥ I 3? 
¥nIa»llS«l*l1(tPRJ M1OT ^151*58 ^t5*> 
af^fRh »nftai c^fiOTia ¥iti 'srt'scRia ¥tRW-ant»!l5i« 

♦|]^®R c*nt*ni Irctriwi *k RiRiRt^ ’ROTR Ir. iRRlafR® 
sfantS af®*tw c^i*tc¥ rirr*? ¥ih srj ¥ai 
RoiOT I RCT ROT caiOTS (Inquisition) 

wc¥ iiicm I ^ijf^feRR R^a^wa ¥ri lasrawi i 
«l4a5W¥?l*l tURKRa fRWa¥ l 
RRl t¥|?fR RRR RlilOTtR, ^ 

«^>4iC¥ 14^ C¥^ tm 

¥01 RIRURt OT ?R51Bl OTHf^Wa 

^¥« IrotRH 6|^C¥| miKC^ OT*f OTC¥ Ir^IR® ¥«l 
Witw, fwto 5OTTC¥ IS vm 

Ttfflat *mn ?nrftiRfi wrr^ iRwfR¥ RiiRn¥'oi 


UJt'&lfR'Q sIrIrCRR ¥BIHHOT ^<51 5 tafH!, crI fRRtaf 
a^RR U RWI 1633 ^C¥f ^ R1CR RCB RRWR 
IrsIR’I Rnfwifi!ec¥ ¥liRl?1ll ¥f«OT I 21w ?R 
WC¥ 24w fR OT!1¥6^ 'SrMKRI 5t»l <tk «IW5 
tasRR fasnii i auW ic®t i«fft[¥ ¥®jnni hai >*1 
fatncaa «jri®r Rif® i rir®* fR»iR*3*f41 
Rl*fC¥5a ¥OT1« apSHSW C«¥ BRR aiR fR I ‘TliilR 
2 t'' 6 ^ Rilfstfste rets? *IC 5 R I ®H iB»f9 ¥R 1 H RW 
Ria¥I ®8 d^ICR R®W 5 501 Rt^l 

¥OIR « WBIR ^¥18 ¥aj »fl¥ afsSSI *[18 RWR ¥atR I 
fR5Bl¥?IR ^la afe fRafBjfoi® (SJJWR WR I 
, (i) ifsifsifRo ^Rala R?® Rfc« « R® e fawR 

asia ¥ca tacROR ®i a®n 5 ia ¥ac® m i 
, (ii) Riai^RR RI 5C5I« t¥Sf<TR ¥TaiRIR ¥aC® 5CR« 
(iii) af® ROT? Ri®f6 '8i2®ia^¥ aisRi ¥at® 
5CR I 

Rlttaai "R*! ¥Ca fRS^-^ RRR RT ¥1 ^SWiaR 

¥ac® RIRJ 5R I “5J^C¥^« R®RW OROTt R®1 ROT I 

«nRTa iii®ffOTa Ir'sir ««(ta«n R'*^«f Irrii e "iiyfap« 

'SIrRK® ¥IR®5 aSia C¥IRRC®^ ¥551 RI I” ¥fR® 

«iiw ifll af®®iaD *r?ia ♦fcal unlwfBfc ifl¥ a 5 :¥ gl*( 
g?R ROTtlRsi—®|^e R 5 RI 1 j Tasicaa ^ta 

Rnfefstts l¥glRR CaiCR «IRt¥ IRWR I f¥g ¥*^18, 
wit®, '5i'»(RltR <118 »ial8 <«l¥8IC8 C®t!f ‘^It? I ®RR 
rIri rir¥ 'bkr 'Ih:¥ 5 a 1 rIri wc¥ cniiRfiTt® 
®i8 Rplff^ca RRta oi^rI® weai 5 a 1 (RRitR ®ia 
(SOTRal ¥Rji RIB aafiTR l’i®ia cRai'^iSRi ¥ca 
3.C¥ RlRl CaCR fsalRCRa R® 2.fR5a »IC? I 

waias Riilatfsf'Q >5® jaiRa rotw 'Sia fassiR rirri crc¥ 
fai® 5R 1 r I 4 ®i8^c®^ Riitetfai® ^ Rial ^lawa 
^* 1 ® fe^i-®RRi fRia 85rfa>fji Rtffw 3516 aisRi ¥caR 1 
u5| aw^ 3l®Ri5la iRaiR RU¥®Ka faif^tai 5caw> 
a^RifRft tia Rtawa cat taaatR¥ aa 1 an al¥ 
is| 3158 RRIC^nSRl ORW atB!»R--«B| ¥KWa ¥R1 

airtarha® ela’SRia c¥ir riiI® »fiR H otrr cnorfROTiR 
«ii¥i»i acaRRia \ l¥^ R®i¥ia calaa acaw «f$ aaifafii 
RtffPS ROTRRia I al«, 58*1, JW 8^1® faRta OHOTIIBRI 
fR®6cRa RIOT astsi® anl’il^i'ea a? c«K¥ 

OT ®ic® Rt«OT cR^i anf8if»i«l irf®fa®iCRa 
¥R¥ I a5«nlR anfeifeT<3 a¥i»j ¥ac® RI 5 R »iiR Ir 1 
®I8 <¥ 5 IB ^anw 1638 v4tc¥ ^ a^lS a¥i»i ¥ca 1 
anf«tt»t€a i^lacRa crr ¥aR5a ¥^«i, aipl 
R^»^»jli 1637 R¥aa«fl aiaaw f®lRR^*f 
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^ ?at »fR I «q$ fW^ftSWR- 

“cawia fas^ i f^w, «w® 

5Tt«isr*«i, ^ 5iu;i s^i (juisiR} ^rai 

Wire, pw«i 41^ Bjwnr vie? ^ i ®?i^KJ?g 4it 
«rif« jpg^ I’ fswSsi 

5*1*1 ^ic«r ««$ wi enc*ii^cw ’Ksr ot^ii sfcw i 'sit^n 


[ 37®*i'rt,4<fwBf 

55*1111 on 5rl^f«r*i'6«iw Wd® i 
'BRc«nw 1642 8t W ’tnkfu^s 

5JS18 5IW5 OI55IR I 4I5 ^5® fTOVASI 

'Sl5 *9H5V 86 fs|ill*1 5r5C® OT*1. t*1 I 1*5? f®f*1 t*1D5ft 
<515 51*1511 VIW ^I5V 86 55*11 ’^CS Isj <^*15 5J5 SHEW 1 


ttn •Nm 


f«[BHT8*n T55»1 fe'^ercfl^l eiNTsft 6^ ««N»& (1984) CTTOR wsii 2Si5 5S#\5 f^SSR *lf555 @5*1 
( H*23, 5TWJ 5J^ ^5, ^f9rVI®l-6 ) C<rc5f' <!11*1 « £»fl»&T5J1!C CSltR Isitas «IiC5I8R ^51 
5i:5W I >i5f5T f5®R 35R. >i5l]8t7i^1 ^Sf-’POTCBiS 51B51B^E«T5 41^ fsife»T 

5K>5a5C*15 5Ri ^155 5nsu«l W*1IC51I I 


S)f«I55® ®S ^58 5^ 

f5C5??Jisn fr^Ji f?iaisi * 1^555 

51^5 f5®W *lf55f 


5r^»1?65 
5Wl5 f5«l*1 


With Compliments from :- 


n WELL-WISHER 



m. 'Sit?. (ii»! fiiwtft 


wn>i OTPii^fS ?»ri:iB ei'sws saiM wmilfficv 
carana I cad facdCRS »RC6ca >isia 

^Sdcaic^ ^aiwi m faaFi \ mfda «in) 1660 

awr frf^a ?r?j 55*1 

atwa csitfsi^r 'sjatnR «ncs 'Ircits^ JiwgR® ««Jt n^ipa 
sjTRWR c«r«?ii 5 « I iii^ RRRiprg iUff. ®ii?. ia>i. 
(F.R.S 'sisfre Fellow of Royal Society) a®ji 
WI in 24 w ®tga 1 a igeapfl 

c<TCa«s^» 

Claw aRR fa?R < 9 ^ S*nf*ic® <5?^® 5 r falR 5 c*r 
^^pfta I Hr 1841 

B!l® 'VCIR I in? »fa ?| ®I 1 ? cjfTi;! 

cra^ SSnila «^[r Ir i oar »ftaaaia 'sigyiiR 
5 «f 1918 «pdit^ aiR glfRaiR aisn^siR diRsiiKs 
'Bia'sla kpca c»iotr i m 'fia 'ci'^ arcav 

ascaa ucai faRcfR ©la'i'la tire RfacsiR 

«<ia^ arsjcvi? aaieftarnra ^iwa »Ri^ «i c’UstR 1 
(flit faRejCRa aRR^R ^r ciisrt ^aRl*! 6 w aa^ 1 fafR 
1920 »f»fi«llaifjia ^iceia efRi S-piifa sti® 

▼caR. afR« ’aaa'ala'ioR hlR ifeafawna etRi law 
«;fa^ «nrf« sttb ^acaR 1 «aa aa 1924 •fdic’f ?r. 
f®. aiRR ^wTsffaana sfRi «B*nfa »!ir oa^ 1930 
'5’dic'f f®lR ’taiilfarnra cRicaat ^la^iia »fiR 1 
^ «[OTR waRW R151» H*? *wp(?a«f 5 ia ’fim 1927 
'^R»IC^ lO^ WRl 5 R I 1927 «^> 5 iR ^^^3 < 0 ^ 

TrCS CTld ’llSerR >tik »it’ 5 ia RWRI 5 :WR I Of *!a 
talR Rtrpa RTRi 5R falR «OTR alaaai ri^iTr i 
1®1r 1936 adarm Rtffi^ faencR ’fwa «ri 
0^ fearfa *0511 ®ia ’fa <snaia *ffi«(?aaJia fm 
0^ Rtfia R«mi*f»r' c*icsir taat 'aiai !?wr c’f. m. 
fariR ( 1940 ) 'Oai cca^R sfUJiala ®iai 

(1941 ’^ic^) I 

1942 '•p^a Rcai aRWR •fiwa 9r\ c'aiR ®ta®'la 
Rwa RfFO rcrt 41 ® Ir <<ia? a<iR fafR aRiacR 
ttRifaW c*ic»R ?caiR Rif^aa*! ®idR’ia 
( 1943 ) I 081 »Kaa asa 1944 '^k’r 

£Wit®»MTawiia vti «naia R»r>« laaiRl or. 
BBwaa i t«fR 1983 CRitaat .’la^ia sfi® 
▼caR I <Ka f®fR a'SRiCR aifvR RiRla’F i 
1945 ^ifaRWHR ta'nia (Statistics) 

• ^tfWRta *!tfi 'KRW, aataa jf^¥tfi- 7 oooo 9 


’Ficwa BIRl RRRI 5OTR 8*11^5® JWaiRrflR I 

®pif« *ta *ra l®Raaa faR«R ®ia®1a fawiR"! oi^ 
Rtrpa RRRi 5 aia cRi®iin ’^awR i oa 12 aaa 
m «ia(ia 1957 •^idiCR' atiaia oat«R taan^ ^faana 

«}Ri o| 3S'»nfa »iT® ^*ac5iR oat fsfR 5WR ?aw41 

f®. OR. caifaai i oa »fa 1958 a«rial?afiTa 
5-«R ®Ta'a’la o’F^ RCR R«fRi 5CiaR I o*ai j-arcRlS 
^lasaaKsna coiv i o*gi 5 wr faawRi fofRaf aia oat 
faaiRl RcnaRM a^i i oa *fa 1960 enaia 
aRTa?R 0 ^ ®*fifa c-nwR W. o«a. caatfa i 

Sl^afaaiia (Botany) a«Pi rrri ?i:bir ♦iijirr 
RC^- aat 1965 fdic^ i oa <ia 1967 
‘RfaRtaiKR o^ c-acoR Ir. ®iia. ai« i a«n^ 5 ® 
R^WR^lcRa ^a ^fR Ma ®ni®1a fafR »ifaRtancR 
o5 ®*nta c'awR \ oa *ia 'ouata 1970 fidicR ritri 
5OTR OR. 1 ^. cv. cRRR, ▼faislfa'nia ▼icia awi i 
oa ^a fef^laaiia ^a *nr j-a^a ci'ifia 1972 oat 
1973 o^ Rtaiia rwri ?cbir j-or i 1972 

^jdiCR fa. f»i. *n®i oat 1973 5 Wr 

,iia. OR. aisflRWR I 

1977 '^r$TC^ fe. OR. aiRsaR, i^a-aRiacR ^iwa 
«fRi o5 S'lifa c'awR oat 1980 c^torr 

faapft cacaaans! i oa na fata o^ Rtana rtri 
^R, fdR itceiR Bi«:iia fRt I Hr 1981 
ai cRfssfRPia o’ra afw ^ca ^ >i?nR 
811 ® ’FcaR I RacRca fafR o^ r^r an® 'acaR, f®fR 
5 C 81 R '5ia«na «caa fRfaafi ^Ir 1984 'ydicaa 
151 rt6 oI Rtaiia rrri ^c^r catRfdcsa 'ona aicaw 

OR5 1 f3fR oa anc^f 1976 ^idR^ia »piana 

“RiR ?eia faaiCRa aiwa «ri i a^SaicR fafR ®it®la 
faaiR '5Biait®R‘fa RR-R®mf® oat ®iataa an^a fawR 

'SBWPS^a RRR! 1 

oiaiiOTBRi csicT cRifiiHdtica ®ia^a faasi^fwa 
RR e 'oiwa faaa Ratal’ wri c^iat oat caai cm 
ca *jaTi#a*ma carfi Rtaiv faaiRf o^ Rttpa 
RRR! awnsR I alai o^ Rwa RfRi tuK c^icawR, 
®iai aas^'ita^ fawpia faf®H "naia fawwa anwa 
SRI ’iff® acacfR i ®iat®a ana® RCRat faapft 4iOTa 
▼iwa «Rj o5 Rttjia RRRJ 5c® •nataR o arm ansun 
▼at® ^a I 





•nfsi ?if»f «naf « f«jaK*!?i 

«raiiT« w<n ^CB5. ®ra *iW 5-^ *n «ncv, t«v’»iF»i 

*n CT fRWt"fC 5 'Ktra *iic?s ^ • 

f^'SlJJ 5C9n !?l c®i ? -^SPSl ^1 ’ISJC^ *ll 

SIE^ vrovn'*!!?!! 3 i 1 «I 1 ^ ’if'S! 55 5 ?!^ ? W, 

®I 5 »IW T 5 «!CSW Hive® ‘*nC 5 RI I-BllfsiO 

T5^ ^5®|SI 50, f^’8 *n Sif®! ®1 C’FR 

sn« aiw ? ®ic^ ®itfOP «n 5 fn JK*n 5?ic®i cbw «n 5 fc® 

*nC5 515125'^ wi? I '5515 aOW V«Ilfl 

«n*ii I 

w «ijranwf$v «tW5 (aromatic com- 
pond) cfsi’v <$1 '51IW f5ai5ic»i*fl sneeiS la^f^ic^i 
’vawsi» «ii9 lainniTPifftT T^aiws 

VTW ®5I aunwi 5S551?i9F C5 C9*fl ®1 

5C9r 005 ▼*! 515 !5 I COffW (F. A. 

Kekule) C55t«f5 55i5-5FiiKsn (Bengene ring 
structure) a^s \ oft 'susncos 

fwn^ 501 I«5f$ liltiKl 515, SPI «n5BU WRC® 6T^, 
c» 5 ii TOi fafJi <« 6 j 5 515*11 caceiJi ? ct zm fe ?35 
5 PS| ‘5«’ 1 511 5CTI9 *CTI 5lf9C5 5I65J *15, ai'SH I 

f®fi1 <ilOF?55| C5ilfe5[-ill5 9li5| «T5t® «15C3 

awBW 5 C 5 w C 55 WR, iflvfil Joia ®i 5 cif^CT msi 
5H ICl 51IC5 I 51PI £*rc5 WP55 C55ifa51 OHS-’HillRI, 
519 aci5 ¥51 51W19 505 !tl 5®!C9I« 5»IC5 • 

551 ifl¥Si I’lrwTist w fjtti <55 g anwnssii 
¥91 5i¥.» ®i »ne iricBn C5nc5ir *i9¥i9 1922 
I 5iif5 55TC® 51^15 «n5f5i¥ avii^ 


®t!?9 f«f^'5ia¥ CSSlintOil .C511C551 *195H1«^“ 

5lep? C51CT9 aisiT^ STOBOTl «nt5¥K99 ¥<0 I 

C5 ann^ SIP5W9 cniw f^fsi 559 «lt«5TT5« 
¥011151. ®1 Ifl¥fl *ne5i ^55 51lf«5r C51$ >«¥fS ¥C«9 
sniiw I f«f5I «Il¥f551 ¥l?l ewe®!!!, SWf® ifHC*!! ^9 

Sai M5 i 5C5 'siTCfsi I si 5 iita ®ia sii *m Twea 
CTrai ■!¥ ¥C5 1C§ 5WW I flSc® |6oS OSt® 5P| 
95191® I «II9 ^<iC¥ ai9l aif^W ¥9W I ®19 

5CW ®Rn C55 <fl¥ »fl¥Sl ^ ^JPSl f»rC5 4 i 51 I 5*515 
91115 «C5 ¥fi5j gC5 C91SI I <5119 £5«| 55(:<Si ^19 fsiH! 
®9f 5C5n I fefo ^¥CB151,—9IC?J £5fil WStBR 
•1951^ 5C«BI 1 ®n5)f5¥ foortesw <aia9lf®05 wit *19511 
508059 515 5Rl’l¥rt 1 v3519 '515 £®I *19511 

50BC819 OTt9af910S9 5120019 ®05$1 C¥1515 9C5 C91W ? 

eni il¥$l loaa ¥¥1 5W1 5I¥ I CT^l 
1940 1^1009 5fi5« I '5;iC5f9¥I9 £581 £dt8IC505 

£¥r»lliit9 ««▼ Jtf«5itai9. 555 55C99 ¥15W *rS5C8l5, 
BI«CT £5151 *fl9C5 ; arei® 5^15® 5C9P1 » >5^ 5$5Ili 

*19 <5¥ 5a£®9 aifliC® f®l5 5¥l £«r5C815i, f®?5 £55 
t«¥f$ 5019 55f51 t9|!¥C55, 51 foC® f55R ToOHI^ft 

5ri51!lt¥ £¥151 ¥15rc519 *^^ *IC5 518151 ¥91 

519 I 5'£^ f551t59 9|tss9 gl>l-lf5iC¥ ®C*f¥il ¥£9 

¥151019 £9081! ®1C¥ 5515 ¥91:5^ 1 T5Bl®!r gOT— 
¥Cfl-®lt¥l 5fllfS ««•£¥ £¥8!C8I5 I *I?95f® B11® ¥981 
<«¥R C5|t6 1 5108 JT^iaW 5I55I9 ¥91 5¥—£9®I9 I 

851185151 «.'¥>OHr^»r 551# ®1519 (1894—1964) 

£5^ £5$ i®f99 5lf5f¥I¥ a¥C»*l9 5ll5¥Ril gC8!5 I 


555 ¥1551 

tfi5. tfl. firai** 


•swa f5Ca ¥1551’ <«¥?# 5^ a¥**l I f59ia 
wsk f 5 arR 5 afS[ ®*i8io¥ “lata®*!® 555519 ¥#$ 

f5W5 £ 53 n « a^5tc® ¥9t9®*19 59¥19l 55lf50il8|£99 
*ifn(!5wn f5¥i9i £«(C¥ <«?# aof'O® mm. 1 'sicsio®^ 
ilC¥ ♦11918111ft 5C5 ¥CI t*10f*l foCTOR—<5 '51551 ¥1551 I 
<811519 ¥E5C¥l{ ilC¥ t599f¥ ¥1551 SIC5 ¥£15 f5 I ®C5 


£5 51 58[¥ i5 ¥1551 ¥151C5^ I <5 ¥1551 QMgliR ¥18[ 
5C9 f5«l!ftpn ¥lf5C9W HOt ¥5191® ¥f55iOSe ¥151C5 I 
£¥5 51 <«fS ¥14-¥19*I 9r»lrtNl 5Cf ¥ff¥ • ¥rf5 
foapft 5^-®10 <« ¥1551 9fpnc¥ (3H[i| tons 51 I f¥1| 
£¥5 ¥1551 ? £5 ¥51^ nfk 58105 51^, a¥ 1 «I ¥9t® 51# I 
®I# 8501# «nCT 5*11 ?¥ ? *19*19 jfl *R5fS« 9#519 


* ¥i*--*rt^'n ♦iTR's, 24.*nr<f*n 

•» OOt^nm »tf|ir5*|5 595Ifl 55lf^t1*rf. 



fares WR!TI 


551 


1984 ] 

3 ?i*Hn flus sfa i 4 S uivfg cnsiis ?Tf»j \ 

<11 *ff«ll55 5i|fi dMI «IIC5H6ari 

vsff’l 

«iisia} ai|ii c*Jffii’s cet« jif»i»j:jC5s swi jws 
I aif® fssjfg I fji. f(». 4m, mxf f»i. 

<113!. « t<l}.,csr.*11131. ?«?!?§jf»J55 dj^pr^ C3!t>|t<e I 
'fl'S*! ▼•n 5 OT 1 <<▼ £ 315 ^'® 

RSfW I <11 9t»l 331? <5nsifl 

"HVSIS JlWfS Cf'SC® 31^ I 3jr^i| ^ isRigicai ^?3S 

fHw PT cs'si Sri ?cai5 3Tcsf sisicsoii sr,w i 

<« SSKS^It^ 3S3* 5’sia «tf35si ,«fSC3 CS 3isi?i 

ant^i 3ic^ CTfafiR sw I '?it'5C3 c’ifisWp'5 

3IS3S1I ?«?!!? S^IKSS 365 f«fi! 6 C>tl5fiTS! 

fswsifl sfs! ?5 1 1956 Ssaifa!?* s-rj 
cJic^cw ^ai f^«fia«) ¥?i ??i 1900 v^ic’ia 

cit. win. 31556925.9747 ' **’*’'" 

3rasil«!fssr sf^ 133 KflssneifS’S ®afsf*i«5 

f3if«f9ISl (Cs-133) 35*ll^S ^"pflC«fS fifete C’iC^PC'SS 
sir SSI ?S I 1964 ^KV illC¥ 'SI’SlsI '5I« SfifCS? 

a?«i 5W1 ?C9« I f^OTsflai ^iScsiw^i si sri 
PFR cslca? 39sn^9 V-flF^V Slf?^ :ifssiesi^ 
31iicsa (flsrv f?3i|K *ff8?lfqtt 5liJ[| sic! 5|W 

’fCSJ? t 

CS'SKS^ fSCSURI S!91 »!▼ ail C^ai 3«f3 
S'Sfsi’S 3?if3 aiS I illSf fiTWS 24 ®IC9ta -flSl 31511?? 

S9fl ?s iflV SI'fti, iiv S'>H 60 '511519 uasr ®15icsr S5fl 
?9 <«▼ fJlfJlS <flS< 4SF fJlfJ!C#9 60 '511519 ilT ®I51CV Wl 
?fl m c>ic^« 1 m csiaiK ?«ifsi 9 f •i^if^s siais *« i 

fs5i3 1940 £«ic^ 3119) fain csrfd?? ^ff39 sim'F 

35915! *111. ?HM I s!s?ifs'? wcD Si isaifai^ ’ifasnt'i 
« CT ’Sa nfswai^r qj) ^jr!! ^SB aCSI^af CJ!^ 1 
'5IS»I! Sl^vw wa tail «, 5|f«isf9 Slfsv ’ifSffSI*! 
sn9i 365 ^J! 6 S'^rcs' psr sjca^ 'll ^isifacs siRi 
SK^ 'll,I 'SCS PlfifiRtV 'S'sW 'IIV’S fSCS55!l ’SCS 
S'Sfil?? •tffas VRiRi Ssa' si fais'flSf¥ 3i^ fats'nis 
*991 ISPS nCT 1 wr <« PKD RTOSS sl^fswa 

Sis^3 5|5JC10[ d)¥¥ sif fSW Siga! »lSif39 aSRPWI fSC¥ 
WP5 RisiCTs sBca nsa i fv’g fsiaica! 

S!¥« «n¥l fii¥ SIS I 01^ 3RIR1 9lf*l9 S«lfsi¥ •«if39 
'‘'S!C¥9 aHw sisfafsaics 9waw «ii¥¥>i^ ssfsw 


^fsifaa f®f®3 ?««i I aica ¥W ¥9i sw si^iia 
m «R!Ri 3i«i 3i?aii^ fscssfsvipss affisui ¥w 
SICS I ■' RiSSl 5iJiCT9 3^ *lf93iC9S sfCf ’iflfc® ?CII 
sr^JRcs «ifs^ ¥w 3i'»w ¥ca insnOTs wwi^i 
¥919 asR *iis I ' ¥?is •2saifai¥ '5ia5|f«9 (fifw 

TOS9 '5lfe 01^ SSCS Rfs¥ ¥1W S’*!*? ¥91 S9¥|9 I 
'S¥S1 sn¥ ¥ 1 SC¥ |f¥C9 S¥19 aCSWS I 31 «!l5,kSf 
SI ac¥ts5r, 'sii5fj!¥ fsfssanf^aR 91 JifiifRii iftaiRi 
CS c?? IS fs,C¥^ c?l¥ SI C¥S I 

SSC99 <«¥▼ fscs ¥f$»f319 mS Srf51C9 sfS3 3ffiC99 
<«¥¥ 31^? a?*l ¥51 CSC3 *1119 I CSSS 1 f S£¥| f5lfs6C¥ 
'flsfss, 1 C?t#l fsfseC¥ <<»¥ Wffiv S*^!, '«¥ tsTl¥ 
fstsg. CafsTsfsfi, csf^fsfsfi, fsfsifsfsS si C5lffi¥ £31C¥« 
^aiifs I ®cs iiics5ca '«¥ c?r#i fsfsfi si csif§¥ s*^™ 
?CS 2 s*6l 24 fsfscSs ssns <flS! '«¥ csffi¥ C3iC¥¥ ?cs 
819 a5f¥3 <«¥ CSC¥C«9 '«¥ S««ISI!«I I ¥S»I1 ,4<1SS 
SSS sfl^B ¥19S1S15I.C¥1C¥ S'JS ¥CB SIW Safs ¥aC3 
?CS <flS! '5IffllCS9C¥ S^S 8¥f39 SI 8 S1691CS19 
snsfs¥31 fsC9 'ilf5Ki CSC3 ?CS I 3SS ¥1919 fsSlS 
Jwwa s«lfs¥ 8Srf^ a5¥CS9 ¥C¥ ®1s¥ :i"?9 Js«lfS¥ 
t^fasi 51155 C5S19119 5i?19¥ ?CS I fsts a3lfS3 3151199 <«¥¥ 

S 5 ic ?9 sw asfaia sscaa 'ii¥C ¥9 s-sss tpf<«iipii 5^1 :— 
aaifsa ssc99 '«¥¥ aeftia sscai ¥¥C¥a 

31£9r 


1 c59ifsfsg=10'^ fss 
15n^5nfsfs6= 10* fss 
1 £si5nfsifs$=10® fss 
1 f¥C¥Mse= 10 « SI 1 fss 
1 c?#l fsfsfi SI 1 «fj¥ 
SJ'^IzrlO"' fSS 
1 C®¥1 ?sfS$=10'* 

1 csffi¥ f5lfs$=10‘** fss 
1 cisfs fsfs$= 10"* fss 
I £sWf5ifH$=10~* ks 
1 fsfei fsfsfi SI isifS¥ 
(;j|CJ?\ 8 = 10 ~* ks 

1 silcffi C31C¥«=10"^^ ks 
1 SIKSl C*lt¥«=10*i® ks 
1 SlSWI sto SI t8C¥l 
(3K¥¥=10“^ * ks 


27-379xlO“ SS319 
27-3?9xl0‘'* „ 
27*379x10' „ 

24 s<i 

2 s<i 24 kfsS 
14 fsfsS 24 CSC¥¥ 

1 kfs 6 26*4 c»r:¥¥ 
864x10"** £3 r:s' 8 
864x40-» ,. 

864x10-* .. 
864x10-'® ,. 
864x10-'9 „ 

864x10-’® „ 







cg»i-«^^ni, ?▼«» a^^wwcii « 

w ▼«n m w*iwa sf^wali «wi i t6M « 
‘«*c^ «*n»n*i. 'SI ww « ’W<»5 

f'lSSIUf®' * 

^ atnnw OTuf*! 

5ff5 «i«nK«i *— 


«K^ ( ?KI1—p ) ^•’' ^, ®l«lh 

f*WJiSi •mm^ (MN) 5« I «!«**«« ^ 

TO ’ll '8U <?^?6W ( t5ffl« ^ ^WSttSCCI *!« 

TIPS 5W‘ f®*«^ <£SRmA ^ic® 
5qip$ ♦!!▼ tp?TCRi ®rc«?i f*a^« (to S 'ffiK T) 
J-ffC’F «(tt¥ I «BI*S teoil^mn C51®f6c^ *B-*I1C11 



(1) sn^infei mm •!« bii9-;^»iw i 

(2) »avtd *n®«ii vTcis ^I'S^i £^w 

f»r| !<rca Isii wi (B) i 

(3) uivW w's-iw (L) I 

(4) m 'fW Wifi® 'srsn*«™ i 

(5) eg®. =^ifc « ^ a'ff® ' 

a*f« antiift—’rtaoCT “i® ®ii§c*i*mto eg®- 

4!|fW JlTOIl •iit’ics <^*1*^ 


c®®ca tiiSvic® 5W i ‘Wra ^raw tow sna*i® 5t6i 
▼d <T«5ivdiP^ (L) aw"» ▼SIP® ^ pnw^^t 
C1CT M’-4g site m m 

! *115 *15 f^niiCT «6i acni’i W8 5W» 
w gn^ wt®« »«’»« S tfl5^ T (®icw 
5 -aw) csrw C5®^*wi5, ato Ww c$n-c5^^3« 

"*IWlC5 UW C«5W1 *iK^‘ 

5f|t5 ’®<II, W'HlWfl -if® 5® ^l^IWl 41CT, Htficga 
'SIT®?!®® Jwiync® 5!^ ®T®CT « 


• 73, T(^6n *t^, W5 > 



?f« 

fsi5W ait^tna OT«?n «nw, Igsfg fgf^a vs i— 

1. cvw caife?! <81^ a« Bwid awic® mm ^ 4. c^fBfnsn af®sw^ f«$if*iR ; 

(▼) c*r»tf>w. (-a) «PTifacsiiWJi, (?!) (▼) Bj. h) D. (n) Bi, (a) A i 

(Si) <3Hisii^OT«i 5. ntJ^ifsaia cati^ fe?«c«r ot^jc® »n«m irm ; 

2. nq^cwi *iw; (>f) ami, ('i) (?i) 5j^«if«ia, 

(▼) (^) («1) f^tawy I («i) siCTIcfil^l I 

3. cafTJj ai% aw ; 6. »jacKa ai*ft ; 

(▼) «naCTWi. («i)-Jia»ii, (^) f'sfsi, (si) i (v) m, W (n) (si) fajaw i 

[ ♦I’iips ^ «i^mw ^ai ^c«i i ] 

^ ‘84 ‘(TSC^ ^<5?( 

1. i%) «iJitsisi®it8!ii, 2. («i) *pt;$ifsi$Ri, 3. (?t) 9. (<i) 280 t«R, 10. (a) ^nfa^fi, 11. (a) aa- 
300 aw. 4. (a) ssfasi, 5. W 25 5 iaia. 6. (a) caifa«f caiawi. 12. (a) c»^ha, 13. (^i) c*ffa>&siWv, 
aifa, 7. (a) 2 awa, 8. (v) caJitawitaeia. 14. (▼) c*$caK9Tvf, 15. (a) aiafiicawi i 

ai 5‘’84 sfwira ‘c«w ^ ai'S’-a iiaawiwa aw 

2gi aiOT-cawa am « faai am, 9 ,f»iaiaia, *w®i m « fca>*5 «i«. • c’aai wfaaral, a»ftai i 

K^iaiaiia, ^Te^—6, fan a^aaia, aFlai’?i®i-32, 56i aica—vsw?? aaw3,24-aaaa! i cat®a 

24-*Riaai, 6 ’*iv ca «saia ta, wfaals^a i vf9!ifrsi-90 1 a«ai « wW® aw, 24-'sraaai i 
3 $i aica • - wirf®^a a«l9!afi®i-56, faafaa 55 t 8 » 3 , aw i 5 »nsT ai^efl, 

ajpntl, gaaft I 5i«(gi-7113061 

4 Si aica—WT'aFisa sn»ii |a*ft i aaaifan am, 6 §i aita—swcaa *ff'Q®, a*fsiw i 

TO 

51^sp5^3? \8 

wrert «f«a'^<a 5 B a«»*i ®’' “aaaiia8n'’i waef m 

« aaanasfta Wcta Jm.- 9 aa 1 *iBCBa mmv aai, 

aaavif^jfl, feta « a^aiaeO a^am nmim ««ii ai aai^ira 

^ fa I 5 ®n*n ag wc«naff 5 !i aw ^4 i 

biiaTi fiwsma 

h */i, "ISW ’tWt «t®. 





npfr*fiW s— 


2. si«5/1<l S%T : 

3. «n5ip:fl® srt'55 ^^isa)« « 
S«j^siiv5 f*rew ciaH® a"? ’ 



4, csfww »fwt9P5 e«fa c*i!caa J^w^acsa ^iqa 
cvTR snw ’flats® ; 


5. opvfd fitfep# flffJi: m »i«« sasi, aiww ^irtaiia 

▼cw; ‘ 

7. «}|;) 1^ «iR cq^fg fef«f : 

8. 5,«jc^3 astsf® sai; 

10. ?rc®9 Snca »n»ri aw ; 

12. ftlaaitSKaa ciifa^Ri^ ; 

13. S^^CBfa <ll9fg «it^ ; 

14. 59TJlW9i«9t$ asf9f®.5SJ, 9J WtS ^IWTCefSf 
«ter, tflfg ^'sn (Jik : 

fena-sfls»— 

1. C. G. S. ’fit®!® awa ; 

2. c’fiwiPidisi can^ w®t9 Sf9;(r: 

3. efSOTif aff mcv 59 ; 

6 . : 

9. ‘c’ffawwSi oiiwfa’HJfi' jfuj'? c^i^i 

’fscBfa; 

10. 9ic9ic^R:’!a eiitawia’^F; 

11. 9f!5p99 59t*K«a <«9ffg BC’rii i 

15. ‘sHifsrc^'ai ^'091’ ta’ff fn*if5 c^pj *?c9ia ; 


»iawpf *t]^vc«fa ®)5caut vai 51 ’^ i1 

* stH!—csrf^sl^T 


arf^ '84 >1.9(115 ‘*f^-’5'KC5^’5 55t<rR 

(1) (2) Bifssf, (3) (4) cwfm «9iS. (5) (6) ^af«, (7) 

(8) «ia. (9) (10) afRCJR, (11) «9i$i95nw, (12) «r\ (13) fai’WjR, (14) «9ivia, 

(15) f9C9iW!T, (16) SaaifJfar' (17) fiwlJf 1 


9 IS‘ ’84 9 K*rfH ‘W-> 9 ?<CT ’9 9 RT 9 lsWialOT 9 m 


. ja f^ar—▼icaat 5951 . vt^vrai-SS, asrai st^wiaw, 
5 i 6 ipr 61 caacifjife, 5«fi a®af), cafasD’^^t 1 

5|5|t9t»a caa. 24 -na^ai 1 wa wiaia^ <5iTtef, 1 
Ifii arw—cutal aia. ^f»f^i®)*28, imm ai?iit, 
5 i« 9 i-l I 999faw aia. “Rc^ ai9 « ?(;?(«•? 919 , 
jnilt t “i®?*® tafl *rfswi9,9?Bffi®i-12 1 taiw, 
24 nanai 1 1 $9f^9f 

taw, 24 wiaa!, caftawsaa aiftf®, cafasft’jp 1 


2gi aiOT—wasT 9gi5i^, 24 *(aiwi 1 a^icaa •if'®®. 
a«lina 1 tAniaa ^ 951 , 5^11 * 

3!;i aica—wt«a$ai9 *fit9f®, a4fi»i®i-90 1 
t®^a»J m, cafaiO’ig» swa •ftia, a!f8i>pj®i-30 1 
Jaaa 'saffaa, a*(aR 1 

4^1 aiw-c’tr’fws® aiw, g?iPl 1 aifa®! a®, 
24 ’19991 1 ®i9’9 c«r, ei5l9 aavit, faf®9 ?'§. 
arsfarsit ?f, jatft 1 af'j®!, Waf 

’flaa? « 4ff?i I 















fiiQsiw (1983) jffi 

5CBW—DflWHW g^5!^a “■»'! ^iwgqj 45«l” mi 
^B^siw CJiW?i “•IW5I ififeBiB gnaiw”» 5^§ ijssns siwi 
f5W5Bga f^f 5ji^»i5 oiitf 1 Slgstisiat «irT)iJ!ii 9tc<w*ng 
»Ksr fsia ««c«rt«i 'sn^sFatw 

'BFCicw I Bii^fgirn ?iv?i ’Fgaia <5115 savffi 

ta^s, m ’?CT fetii ®cR^ g'RiC!? I BX51I ai 
«nRi*ifa®H I fafji ?sce( isi5'n»i 1 ’iwg'ii 

’sfaai 'ag^ aiai 5 ^-^ 'lia «wi eiica 1 
»iwi <icw« iia} ^i^eiwa eflafgifija ejfiivjsi «!m(i. 
fasiTc^fa 1 Sic>r m aai« 

“|«i5ffg ai laa[f®aig ®iia 

'8i!C6ii65a ’acaw^? 1 t®!;? Jt:i<s ^iHa*na ^>iiwi 
>i^ia! tfcawsj 1 '3ii«ii aita 5 ^ 1*1 fac»ia ’I'w 

j(5?:ac8Ta aifjwiai 5 ^ 5 W 1 a 

a^ic^ fa®iH SPiwa ^i^jai eia‘il 1 IflC's aiMSi 1 
taws? k»iica m ai*ftwa ®i!5a*i m.% mm si]^?( 
lsaafic3!$ aiaf?® «i» 1 

§|g'45Hn 533 W«!l ’PHJi I 5ia55.W5J 
533 Jiacai uua^fS ^5a aa afs'i 5c?jt5fe! i 
j)«iaaca wc«i35biw cji$ a«fl ai'gteiln ^i?>a »n«ai 
hwji I Slg'.<!t5ia3 « a-aailj? Jiicas «ia? 5 ^ «»C 5 ^ 
etjtf? »i! I ai*j3 aii 5 a*) tiica asiicsns^i :a acaa'iia 
■»rtica liidi <5csicv^ Jii 1 Sf aai 5 !$ 
eflifl c«iw (iifd Bf3afaTna "iKn fawpia a=«iiEa 
ac! 5 ci*i. SfRf<rs aaaiaia crh ‘ 5 if®< (Harding) 
faTO '■'* 1 ' aaa anc^i < 11 ^ 5 wa cifcengj?! sucaffcaiJi 1 
aiaaa eica«, aS fa'aii® iassRlai 

(a fsica waa*!! ataia “iwtda a^iai «cg caiw 1 ®!iaic*fa 
wwe ?ar^ v2) fjica (sncMiBifl 5caw «fla? 
aiica^ 5 caw 1 S 1 «C 5 WRM ffm (faw^iJit‘»fa ®il) 
a? 6 ® ‘Tpcanj rw “a*jaTa 3 a «ti 6 a*i 

Tjai^fa il«i®if«a < 3 ^*? aeti cat® aica 1 a'^rtaia 
3aaa ta <3«« asia mt \ ni^mm acsa in 1868 


I «i*»i aa>i f®fR ®ia® ^aa? ®Tac®B aillia 
ai ei«iwa 55ia toipfi i 1905 Ri’ii® ®]ac® 
faxa 'aicRR t asi*» ^cd 5 -jaafS ai«t3a ®n 6 g*i mx ai'a^i 
▼aaia aiR fefaaai aicaR 1 a^fS 
Wa® 5 a 1346R1W ai«fia 44 aa^a cnc«(i 
aa^if*!® 5a sns 28 aa^a aiCT 1 ac^a acaj <0^36 rSri 
S aaa arac® fa:a Sla® TsfcacaR Rsa®* 1894 
<5i«{ia 89 aa^a «iica 1 ila^c^F siaw 5 if®a-'«a 
Rwaiala® ai«i3-'®«5aa3aaTR3 asi? cac® ’iTca 1 ajWaia 
eii§ 2 i ti^^ic^a ciiBaa *i^caaFa atat^R 1 a® awa 
5$a'3 aina'siisaa tRca airoRi ’fc?»Ri aicaissa 
'3)3®aar3[3«Tt’f warn aaii acaca ^aa §crr ai41 
®iieia«i^35fc*f caiRTOva ojiaii lacacaR 1 aica ta^® rSri- 
U3eia af® 5[3fi ?ac»ia*i^ acawji 3®3 r 
£awi3Rv fRca si^j ®ca«R (flaa^i^iwiR® 

RCRilawR ai^aBi3 ?at«a*i ’aaaia afcaciR 1 
£n*t3wa ^!?a® RC’aa ’(ia**i4 2af«i>^i vuaa ii^«pla 5 
®if<3Biwa RC!f RiRa 3»i'3[a 'si<^a5 aii'saicsa ri^ri fRja 
anwiBRi aFcac5R t aaaRTCR’^ asifw ^sapld ajisna 53^'® 
59 I 5RR a'if5R3 RCR ^cafawR. ii3d f^Ra 
•^w ®aR iatc® •iifa 3 r i 

5ii5a*ita»iR aRTcaa atRj S)g^?a3 aFca^ffi asia 
w ¥cac5R mi Ra Rcaaaia btri anf<(¥ R 15 PH 
ai3^ SacRa 53'fR«. tacawR 1 cii«5c^ 3aaa SIt3« 
^ 3 caa SaR^ica «q^R ’acir^fS asia c*i*i vtatiR i 
asiatils^ 5C5ii—!aroj’» faaiiaAi ai c«f»iic® 3»iw 
©aiiR <3 i*?«R «rfca, 3awiw3i^ ®T<s 

5c® |lfR«if>if5 jiiT§3»fcac6a «naRW ri^ 5ffi-5ifl3OTa 
®aRT5 G ®5fsi5 Sf® ¥aa?a aiRj riIr® CTvsgj 
’siiaRi’a’' ®ij{,fk5ca'#?§ sssia anc? 1 5 i«, 

ata (fljiRa asicaa fa|6i a 5 q afai ca® ®i 5 caf is^facR 
^«m3«a rt«i aitR®^) aiaRa 5 ® 1 

c5ca»RM ^caiRWiw 
25/‘ii, fRR®®! aid ait8i®i®i-6 





fjtwR -nfwri 

5wfta *i?wOT?i «!i»r“f « ^’«f«ii aisitsir «?« 
tL5^ CTsrm <pv. f^aisr ♦nj-^ffuvi, 

capfrm. f^rawtOT* fsa w'fffla ^ cwn fca^ei i 
CT*ti 24on wpiT« c«iw IISJ *116(1984) 

•1^ I 24w wpifa Scvwsi ^rasH 

5i®iaT's ®: «a« ®ii5i^ 

jr;®j«9*ii«i »i35?i 55*11 sicaa «iiiBf*ii@ 

«n^*(^*l »15« onf^'n ^fjS ^5? f558I*l 

•lll^ *F^5B1W al® 81*|i si*^ SIli5*f Bll?< ^ « 

Cin*fT»I5»B «St5TC^‘l 5lf<l*¥ •SW« 1 -»I«I 

5 ifta f^aR af 5 ^<T«c^naieiBs ®§i 5 i^ f^aR a»ira 
c*it«i ®c»rnw 85 »a%5r (1984) ^sftfff^aR 
*fffl^w5 ‘>K«ia «5W’ am® Umm mw c^iiawsa 
«ti5it^ '5®1« *iif^5r ^a«i-5iei 55 1 3^®i?i 

>i«i*if® «<i5< 8WR ®iR*i a?®! ▼MSI lamaitsi 

spftii fawsi »ff?Rii:«f5 3i®iafe ®s 5 ^ « a5l«i 
jwfijfw Stcaww f*ifi I d^fciiR '2a5 anwi’ 

a«J5i * 1. ‘aisi« ?5 «r’ C9|fifa (1984) 

‘>ic®R mij5 ts^araa •ifsw^ <3 (fl’fw'H’ a5i« 
tii5 *iTB«PTa 51 sii^csi 

Time Magazine-«B5 onta ‘cmmi £<«▼’ si) 1 
?Pi ‘New York, U.S.A. c<iEV’ i 

2. ^ 8511 56 ’jiia a«i5 ewa s^ef oi^otsot 
mai 5Mci---'«iisnwa cict ®'5si <ii5 ▼‘^*1 fa«isf|-. 


‘(Hhimsa «Si5i’$ aiav af®i siiji nwiw twi)^ 
icasi ®: ▼ifestifT csts^ I 

aiaiw *ifa^pra aia vs eii*nai5CBa 

ilawa s^iqi asifa^ift fa^® ▼ca*! i a«fR utifu 
«iac*i SlcawB fen ac»i*i—-camiaissf Jimila*! '«’*fsi6 
©ica feaw siiasii ica caw?!—cacasi *iai5 ti? t®fe 
caac®*! ?ac"Rsica—ai 'sa'siia few*! Jiwvai^ ^iiaisi • 
feaiR C5®siia T*ii5i wRai cai^naiscsa ▼» c«i ai 
cacafe —®i ▼a •up’ff sia 1 

»iinf®a ®iac*i ®s wsB a^i aceisi—cniaiwnsf 
«§reii^ few*! a®i5 fewisfl I fsi6i, 3i5Pi»na ^at 
cat^awa to®!! as?*) '®ia awi ^cafem 1 laaia 
asica f®fe ifl’av eica ai ▼cacisi-ii fe^aiai 
cai’WsiSB ®^(5rt fa®is? a^iia sifaf^a ®ii 

«ifsi®!aa*i ai5j. §l«afe aar. SIamsi aissma, iR'l^iaaasi 
®^f6i4. ®9f5iia K^miaiis, ®t feai’aa 9c«.Tawiia, 
©wtalasiisi «riJi a^a cmaiaiscera »sgT®a al® an 
fecaasi ▼«*! I 

n'SRsi “nm 

ana ^sisi^'ana ii«ifei sifafe^ 5i‘B8ti« (Fluctuation) 
lapna ai'^*fta» ®iii®i ®¥«R?ia cacm 'siw ^laa 
STS nax® «iia £®i £▼§ £si 5'—'sRafS aaiAPicajt 
♦fi'^fsiHc® feafaifei® ^»i e«ci s-enaiwa CTwa 
««lgl faispi^ 5R*iwiia arsifear 6Tfeta5F fluctuation 
tawa »i^«fla «« ^c?« • ®)ii^ vaaFWjsia 5*1 cmi 
eiia i«iaisi ®icsF aaa*!® t^ianRia ana ciS w5 i’ 



fMtfl 

• 

Spinas® w, ifeiirai . * 

300-00 

»^«ii»ii#a afaaia, ▼fenri®i 

125-00 

*, ei^aii cslial, ▼feiiT®! 

100-00 

,. ifl^iifaia iR. ▼laiiTsr 

100-00 

i, aiapsis aim. ifafsnn 

51-00 

,. ®fel IW, ^felVl®! 

50-00 

,. 24-»ri-!i*h 

30-00 

„ aafew »na, ▼f»rvi®i 

25-00 

„ artim aw, ▼faRfJii 

25-00 
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25-00 

,, '81155. arferafi®! 

25-00 

„ aiiaj an55, if a ▼1351 

25 00 

„ fl. aaii, ▼fefirei 

25-00 

., aalafaia aaiia, ifai^r®! 

UOO 

„ acfsaii aia, ▼fatiiii 

10-00 

„ c^WBaia scaiawiia, ▼few®i 

10-00 

„ aafe awimwiia, ▼fffiii®i 

10-00 

„ tflav aim, ▼ferii^a 

5-00 


’nfrt •ffiram w R.23, ttii vfwfv Its. ▼f^i^w-Too 006 

37/7, c«ifat1tlw «a, ▼(•(▼wi-TOO 009 la'* f(»* t 





1984 

c^rriep *r^ wr^ i 

<=s 


fSTT-^nr^r-sT erf>^n -- 

f^^SoT^ 

f %-2 3 , 

2 00000 . 
rzFT^ ? 5i5-OSGO 



&fb 


1. •sfi^O <paRi srs JTsrTPs?*^ ^rni«i5T;c>i?p ?w<5^ 

«wRi 5:'e?it i 

2. si;?i n;*!^ ce^^ic^ '5f?i»n$ fericaj i 

3. v£i?i^ t>=if<^<M 'G fWf^MCM 1 

'sfoTi:^ ^r'WYfvo^ »r«ft$ s^ic^ •‘i^'a T^fc^ ^ \ 

“'1^ ^ I 

4. c5n^si;?6 3CXX) “ir-sfij sjcjji ?i^i iin^i i 

5. M«h sfl5i5, 
spc^aisp^'Q a?«i% I 

6. ym 1^3 9fi^ «[i^ caafC3 ^itsrc^ >!;'5iws ®w*nt ac4i5f?51 

7. ac^ f5ir a??5 8 c>t. ^sr- ^t;T?5rrc<F^ {16 c^f. fsi. 24 c>f. ’m.) srica ^'airi soisfJi i 

8. ^1 ^ ^ I m(/m ^eng to afe^, « afesrtfl 

5FaT*f3s s*4>al3 ®ff*f'^i?f ar3s^3 i 

9. ac^ a^»i ?F%i5 'a?i capj sr^asil ai^pi 3Ti’?i% i 

10. MR <3 a^3^ >Ric5iiRii?! 5FI13sfa aijs’-is aiiic^ » 

11 . *F;5p^a ^?p a;;®^i?i *ic«f 6 arta at^ a^ c^a to afg>J?5T?j 

2R^«f Terac^ wi ' 

12. atsaar^tia a:;3;c5 a^w^fca aac'^Rj >fsf>^’^sJrra ot'Q?ii «n4f*w i 

a*ai't»Hi afsa 

®fra '8 f^wm 





/ f'WTCiw ’jci f^ww 

'i H tgff ' W l « »W WC » t*fBIR-»»a5W wm vlW^ JWICWI 
' ¥9fn«p<^ fwipw aonn ^ ^ifwwa i 


i ’SfltBJfP) 5iSnWTRt,_ ^«M5 srt«, 
ww sTOWTsa Jican’tWHU. 
9 VMCTT 5 ^ « 4 l, ?« 1 ?} 5 S C«IT^, 

^1! 


»l*»(nRT < ^ w rf n<gn * 

» a rt ^g iy^ m, ci‘»f?nfBf«i ^^ 5 , 'si^q^aR cjj^. 

OTCflRif® wn, iwra cstfsi^, 

^ ^Bi, cwm, m, «?fa>iw 

srfR’B, fjif^fsra '5§i5rt. (swasn«» gp^rwnfl 

•n^iprsn »rfw 1 -ji'wi 


t’lfw OT^iapni fT^ *r$Tira *n csitf»rv f>iiiTa»i^ 
<n Jfnw’vswBfk feani af®«p®TR >n«iRi«Psi 
t’lPIW qt I 


1984 

37^ y\Km 


*fii 

*I*’fPWi1?t 

•*lf9W*l-f53CT5 S| 161 

fstaw 

»»?«« sTa-^fjw Ji5« 5i| 165 

®iavc*iR[^ (fm 

0 afa«'i ^«i 165 

s'iiawnB 

stisifji'B ^^®nt af5w«f ^^*1 173 

®if5t® in“t 

^i|,-^^«i 175 

Jiwi^fsna tsjD 

c^wiflisj a9^ 5i^t5i 183 

sliRCsn®—Ji’f on*^ Sf^ff 186 

afiJBT ^S*) 

»!t«s ?u«r5ia <3 -nfew"! 188 

^PUSI^TaTB 

m ^^*1 191 

S'SHCSIl??! M 

afiw*! 193 

fww «TP1 

^*1 W^aws 196 

era® 4^ 

■i'^*ai*ii c ««*FBTPF»t 203 

®«RR®§I51^ 

ar^si'SBT« 206 


Sim 

®H?»rcaa fJicw oKW fa's a?aw«i f»raw3 / afacaw a>iifa® 

la® I Bwwmfd ai ^la, »wa ^a?:®a a®'lv i ai*ft « 8f«<T 

*fi"ncaa si^rav « afa^^aai i sfapif fa^i ai*fia oiTsa ^wa sica sii» 
tm!>n vm ^a^wawa anacai® aaiw i c^!«, aaia, ai«^^, a^ »iaai» aiw 

«»a^a *i*ncaa. ^ilac^a ««»i—asiB® ceiaira ®ai ^^ssm « faa;® as?®»! i 

aw ®Hire« Sawa ai«a ®tdia a» ^ ^’paifaRi Sata^^ff aiaaivB fW^csw 
ar^ asww i faac^ iafa^ «<‘<Kaa cara vca i fa®:« laaaa— 
fawcM aaw i (aii*ran® *iii 186) 



aii) « ), 1984 


f44« 

-T*! 

aif«if!i: 'sinr»< f4wi4i^a yf® 

209 

tmniw 


•m 

212 

^[f 414 retfsiv 


4Fa4ri4aiJlHI 4f8«ai4 >i»ac4 >»44|?if 4Wf1 

213 


aiSM"! siis^i 


i 

iiifasT '84 c^c^ir Ssa *ri«'-5 ®5?r 

entail '84 Jiwra ‘■1’^‘T^W-* Jfflwis? 215 

iit«fi 215 

awi*i5si« sifa^^ 

i 

1 

affl^iT >iwf 216 


48r? f^«T5T *lf^W 

a^icaiw »iW« ( 1983--85 ) 


«PiBIfSiHl ?|^, ?6?««si «1^. a»IT8 •3?J, 

siFfjiw, ®ws a«ic6li«\ si^itscsn^Ji 
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fS’SI'fRIIS 5JWS55 ‘♦ifilW*!’ ^<(1^$ ®n5lW 
af®W*IC’fii C^l^Ulfl I ci^«fj giiTree ;i;|j^ ' 5 ie(EJ?ii} 55 :^i 1 
a?'6R*! SI1P1 af®w*rt aU??i3flc*f« ®isii^ 

5i?Hf5® "SIW f?I^5 I m siwi Sll^[^5i5 

*i>3[ai<t ^1 a]^*i^'nc®i c^»i sric^. 

c<$5jfq ^■??!®J?ff ^a«*l *11 erl^I^C'fU 

aniK I fsiW 51‘iJCBi 

Jwa !nn af^wi, *iic¥ ^csi Ic^i- 

f>iCJ^si (Ecosystem) *11 Biss'S! 1 i£| ?im 
®I«fl^ (SilW*) ^51?[K5« ^*fp 
W*«R’?ra «S[ « ?I1 ^si' 9C«H V«I1, 3i;iffirj;?jr (so-g ^^fsi ^ 
^SlSTCai OlSfi!?’) 5 ® I 'ais^ 

saw s^^iiNs a®T*i 'svii '?w% §^®ik 
wfhw "jf* « •rfaf^a an t m 'sits'f 

^ SIT I ¥H'l lft*lW9 ®llff ?*I*F1“1 I '*^ 

’jMc® «RW5 «®C8na yt^4 i 

wot ^I'SR’ia aciiWfsn?i«T« i «(« snfd « 
^<iiwiiv Ml 9l*Rirwt*iiai^i'sit *iR€i?i "if®?! ®nf«!*i 
«!»! \ taw environment 

“nwHi *rfsi:^»i ^i af^wi ^taw sisia ®ia 
^ <ii^?6 c»na 5iaw—‘ataasi’ i asR 

^ ♦iTaawa i c*n:T •gipra si 
®ii*Ri «‘^asiaiap« «is» *i®?a ’i*f» ^ 

P wigia c»it «iw ai afaff^sa *F«nt ai 

^iwa environment i sn^ « ai*'^ai ajt^a ai 
w*i ^131 (T^^Tca ^a, fa ai«ft >aafC’aia1 eta 
taKfiic^nn ai flflaifai'O faqi^ “^<9 caita, 'sta <iaa®T 
^ai '5]i»ji« tipi QiE«r waiOT tv aja, > 1*18 etaaRS 
'®'Wae aif® taw—caas? ancwa a«ita, ^aiinca^ 


si^caiew, «;sre, »it«ii, j^si^i^v?, am, vsi ■o ^eifaa 
« ^f®a siiaiw.'iovgi fac*ia' 5 iw»ta^ ®iwa y,?w 
%t?ai <ii?ia *^^aiai caai am 1 ®it ataxia »ai$i 
cal ta^ wc*f ^aa^aai ^facawat aiai 1 

^Aarv »rta5a»i ^aa ai ’itacaa ^^9i?8 c*»pi wiwiBsni 
atai acscis c^ia ts,fif^ «i«05» jji s^^sng sjcaiafia 
esi, .aifa'Q?! « ^^^icsiicaa sreiaa? fakq 
^fat'^tsa («at «»i'0wa aiaata eiaiwa ai«it <3 
—'^la^atav >i•»1c^^a asai aiaia etasiKff 
Sftafwa tatsR aeit^a aia^ata^ t^'toa«(ta[®i « 
« ai?caif^«Ta a^m—*pafi« aiai-awv a"p(4 tsrca, 
a^aae afatacaa fat®H SaiaiPm a^caiea-tawiewa 
awKa aaia «ii*fi « aift'sv ©laaitasa a’st 
fac*ia 1 cat acsr eia»iit aiic? ai^a stwaf 
aefit®t5a tacaa a^—arcv aw ertas>a^~ 

aispa cat as>,a»A»'iFa a«ia «>ia ^swi 
aiafaar « acaieata'si aq^aiat ^^araia 

a-ai I ai^caa lat aaa srac^a *Pi^^ita'ait *pti5 
aifaa »itacac"ia Saa fac*»a a^ia ta®a a>ca « vk«, 
aia acai taasia « aititaaim ^«nt a^atw ^aacai^ii 1 
aFiaa laat a«ica aft^aicvi tataa ta»i^a ^®?ica 
ad 6WW I «ia5 taesia « a^Waaiit ai^taa a®i«i 
favica o Sn® attaasncai a,®i!a*iiv aa&a“faf 1 
®ca 3p aiatav c5®ai« aai< Sa® aaa^ftsi^.ia aiaiw 
cat taaia « aitftaan atauitsf® ta»ai“ca§it 
tawa fasi!^ taaa • ai^aa aifav aaa-itei^ia aq^Ftd 
isi^wat avi*f 'fit tassw « a^ttc® 1 ^la 
ciat«i»6TW ^t?c« mx. mm tta«i®1® ta^ apiw?JC® 1 
(Sica aim 4vdi Sat»i^*f af«a«j aiaa- 
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m tfwm 


( 37w irt, 5^^6i »OTii 


ciwTO I sng!Tq« «ns^w«ia vm-a iiiit tww 
tsnc6^ VS! m\ ai*® ®®5 »ifaCT»i5 

n?«»fC5a Saa '«c« a'sra «ctw S’ta 

fasia an:a i ffJia*6nJ» irjjww »fS«i®w 

Bc«!c« wwa f;?®! gi>j, 

S!!i^aa siWlflC«i 51^ '^wcvfev 

ff«daa®is >i«ipK gj}]jj I - «|Ri 9|i$ifav •ifatac’^ af^gca 

®fa^ic®a aWf>if«a faasia 

&®(a i dfjsafs® Rp,^k a?T?a 

I «'« Sai a?5ka ®ia»ns(i e ^*8 aTaw*r 
5'>!^;a faaww® afaafa^ia 'siw «i®w i 
JisK^a aiW e 5!S!Y^5!® 5iwif5jwa vai aia f’rra 
5iR?av a^acawa a^ifcsrisJij eta area sii, 

vfa«i f*»ca oiat^a ffosi 

aw 5® a?5M«i faa^caa i «i*i5iwt»w 5inna*i 
fs^iaaic? oaai, asaifaiiiJi c 

aviM«i’ ^is(f»ilaia siRf^ivaicv a«ii^a afaiiew 
oiasnfaa vac« sii aracer Jiwfov afaca^n ^a*i « aia 
ta<H^ aktTPRi aacaw vai aica ^i i 

uflaiCT dia'Q v«iia fataa Swa aoiwsi i an 
»«▼!$ ^’lawa JiCT^ afacaa ar«iif6?i nfajcsTi 
affli I caaiw CT«nw aticacaa 

aaf« c^ I si?ifawa ’^ss^a s?« 

(®ia aavai 99*9 aaraaa «*na ) aftawa 
wi?9^ ai aia «iii ^laai wc¥ «nif« aj ^ i ail 
fa'saspc'aa ctI ^ 5 ^si <Br^«f onsnwa atacwia ml 
afacacaa cajp? w| i aca Jivar Pfcs »i^l 

ama environment ¥ai$i—ai ®iwwa afacaa 
ai afacaa cac¥ faf«6«5ica| cnaiwi nai—a^a ai— 
ai aafaa ai—tiJaa aiwia catiaw cnaai caca arfi— 
ai—cata Bil-awai ai«aia a® aai«^ a«iaai§fe 
Safa vaca *n?a i 

«ii3 ai»ia af«n--«ftaPBi cufaa 

aa^iafta -^laala mv fac«ia »ffapic"i faf«j< 
•tfaf^fac® I CTfawa ’ita’fta w, ^sj, ai|a«»r « 
fe^ffa^ fafan aaiwufaa' "itaa^nfa a®ia f 5 »j 
?®r? aacaa « ©aia? i an^cara afacat'aa 
faai aftawa ai Bfta«9ic®a af® mcvaronl ®wta i a'isw 
^faa’li® aw cal faai*i ®«ia?®ia vai aa«KaF aai«f 
vaie jsaiaii aiff®¥ ai a^ai?® cvw 
faaawl atffail «naf, c^ifawa *it«iala Tasaia 
®a^®Ta aicaviwe cat® *11011 sq i c»i| ai¥**i% 


fa^fa¥iaa *ifa«fta faeRa cak lama asjji^a awi 
aiaiaif 5 ¥ aiaiafav tafsaia ¥W faks eiffei awafav 
tak’ia ^ « ®Tta8 nia m&itaia tafaa faa'^ a$i¥it»r 
tawa m¥ ataf^f®!:® aflacaa afffa (ma? aa^fw) 
cata lai«na 'siifaa ^aaasi falfjptaa Bwf»ro 
(f®. ma. m. c ana. ma. m.) mat caitfiiawa J®fa 
5 C 1 W I ®aa aiafav afacawa ¥iw ¥® v® 
«ia 5 iB f«a Biitaa cal aftaa^ai \ ®i aa at®aa 
®a»aa®i e afacawa faaatJft owsaa >i?i veal ca cat® 
Icica mat ac® ®c5it5 aiaiaifs?® etaaaaT?, faaafBiu- 
®ita aoi mcac? cal ^laaaiaicv am j-a® cviffi afcaa 
caal via 1 ml ^af^vicaa acai *jfaatTci ®ime v® 
i^aa<Rt»lf ®a«asa sc^ia aa ac6t«s 1 '^a?m «if® aaai 
onfaa cal sitaaa^si wiaa affc® a?i veae? Jial, 
aata am fa 1 aa'u sw w aa^f® aicvi ami 

a^aafa®!? aaf^ra l5l*f kim 1 afaa'^aatsi 
afacacaa ®ifaaisi ai®-af®aic® cal isiifaa ertaavam 
«i®i¥ca ffsnacii acJt? fafaa atcawa o facsiecaa 
fafffai I cal aa fafffaivfa® vsitvbi ci^a 

wtaavam a^a-viiicam mat ^a^i® vc^ tlfca 
afea mcaw rnirfl *ifaala ai faa'^ca? ami 1 
®m| snaica cal eftaaa^i a aiafav ®faaarai afeiisica 
mfacBl swea ca cvia fap *ffBca««:v Bm vsre 
"iff Bi^a vta ffcaw® ^acaa *R:a amiaifa:v faalcaa at 
aif^aifsa aic*! aic*i 1 ®ic® ijcbcb faf®n a«if®3 
^a—aiaT «Ifea, eflaaECS -nawcaa aaiav ^ca. s^a 
^aaasicv ®im<3 affarnt vea 1 ml faf®*? aerif®8 
wfcaa Bifsa, Jafali « faviwa ami fa^® avam 
faaf*® a:a cal «nf*ra vfaaa^a faafa® fafa^ 
a«rif®a at«n^ ai a^if®^ ‘feca’a arail aaiaasita 
♦ifacawB atsr ai*f ailca 1 cal awii ai fews awi 
•jjpiRi cal •ffaf'?f®a ataaf®a am aa ®ctb acai af®® 
acaca ^ ®r®tc®a c»^ «nfaa ^aeaa 9if®a®ia^ 
^ata® ¥<aam |fa®a^ 1 tarn ®i| amai vai 
®iwa alaiatv 1 awnafa cal faa^a taa aiw 
(a»ft Ifa® fawa mv aic*i) aaaalif *naa ainf®a 
Isa I ml *iaaaf*i®m i:afalj*|,*f a^ « mfs «iai cvia 
tfca cal I mlaiPil araa a«nf®a iafali « lav<®i • 
mal atm ca ffOT fasaffstv eiiac® c*ttawi >a5[ 
alaia aa, vRSf® catv ®faa!a ocav 
fvf wai « ®iai ®m at¥ a«a at«i mat 
®il fata aff®a laa asm « rnfaa®! fawci ca aw 
5 taci« ca ilaaata msvw ai^ «ta fw ^ 
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cii-?s?, 1984 ] 

3W1,—^W?I •>)» «1|?V( 

ayfafl ®n?i w <(tw Dwce i m 

ciTbw?! ^»*iit!i 

•f«C^ 1 Vl««) C51^ cifa® -lf» Br't^TISni XISRlkv 

2RIC?S 0 f^l^'ScaS «tf® iuNct—S!R? r a«llf®fl Jiwi^ 
mn m *nt^ «JW «i<n?i c’fr ’hsr:*! i ®i 5 *nf®« 

H181 ffsiWCSi wra'0 Iflhcfi BSIC^l >!I I 

®K® s^'JsiTC^?! sig^i «)ra« ®f3® a®if®? ^^3)33f«6Q 

?Hfll £*1 CVIf) ’ifswcna >i5cef 

Sica tj^c® ^a ’^k 

f^ca aica #naCT3 eaaeic^ >a§ »lf«Rta 
’ffaw*f 5ifi5ca sisafacsa fw i mt 

>iewi a’lf®? «iaia ^narcata sn^taa 5W 

CJil a’wa i:®! airelaa* *5«w i ®i^ faaic^iB® 
a^l®*ft9T teawiaia ateii sii^s»«A*i®i « tasn^ka 

a?^ aal'^i aw aiaw t ca a?59»if«a 

a®ica fa®w « ai?«?a«fwa aa'Sa ^h« ®i$ 

ffM « aiafaaf afacacna aa^aaiaa ca a^ca 

591M, ai aia^aa? ®R5wa ®15 ®w«^a®iac«» 
siiaica ? 

»ca aiac® Jcca ’I'^s ai^^c® aff«a faf«6 afawacaf 
»a vara cs^ia >fil si^a^aaij? siifa'g'® 5wf«5? 2f^t?v 
«i?«c® a^iaert a| ®i?®vra ai'n'twill—®i^taia?a i 
visisca ®ia) wcv 5r.a caw ®n'5i«vra fasra 

usica^ I &rf5a avacaica ®Ta^fav aisf^aha 
afs ®icaa t ^9\ ai awawa a^ia 
cvR awa[i I ca awii5?=i1«®i ®rai «i^®a aiac®! aica 
ta I «ira afaaf®® a^scaca aaiel ®if®caie(wa C6^i 
ai vca fawwa awi kaa ^wrofaa arawi ai?f®v 
^mm 5t»d va5 ewtsm« hucfl®a f-,aw 

laaa^at faa<5 aspsa t’****’ ®'^' ’’’■ 

c®jrfa facwra *t^acaw artaJiaiacawwial 

v®aifa ®n!S ®ia asijv ®icaa f5®i ai i 

®i^ :3«ft^vi«i—aw 20 cvifS a^a (caarc^i 
a^a aaia 20 jdvw aa’W'e Ra—®w 
aira« artvfflava vww ) aif®‘Ti'K c^j^ asivia ai*flai 
»|!^a'lan*n fawa vne vwwa wa 

I tiivl oi‘ 9 C*ia ^ac®i«tl o JiKaialwa ataj aaer 
awrf a£ aia fa*?^ 5a i ®na ’ilfa® *ilacac*i acaw'^^a 
•naiTBTca iafav a»f « araiaif 5 v®ica 

tw cacB' 5OT1 ^^a l^iMPfa awaawa aw « 
•naRawiwa cvw naifav aww *ii aivia awl®a 


iaarfav ««*«[*,. 

'3iT9Jit«i ®K»ra e aiw^f^ anavaica aai»iai« aa i 
lf®ata! aiwv faaa^^^t ♦flaa'S?! '5nc5i--Jtl^ral 
faaaai?, swiegi’i, ^iSB®®! feW® aca e 
ai^caa 'si'^v^tiR a'§f® acS i caft *ifaaf®® ■>ifaTa[T®c® 
«iT®caivCTa av®! w aivia awavra'^ «!f®via 
aaiaafla m lacvaica 5 ca^ aia i *^c®i af’laa 
amcaa a®» f’n’Pi i ®ca ®ic ®'0 wiaar vlaRasia 
araiaif^v aai 5 caw aia fa i *(a^ ca§ «rf®w®i cac’^ 
^^^ af«c® asilaia aca ®a»ra 5 (aw cJi—iflvfacv 
^af^v af® 'sica'Vi afsaaf® favjcaa te^ia, qj?if^cv 
®taai^ a^aaapra aasi cacvl tja'^ra aia’gm aaiaial 
i^tacaife ^f4a araiw i a«siw ^naavif® ®i«S fafa4 
eit®aif® I ®ra afscaa favia ac6c5 « a5ci jsii^fca i 
anpT®^ fjiBw ®ia awa araai ®it® Ss® aaia i 
"CHS “^faala ca cvia ?icaa atawcaa ac!? «i?®caiaa 
®ra aiafaala, ai «iai cvia awi®5 aica ai i 
ific® a^f®a® afacacaa tfara ca ^*^^4 vca 
ai I ca^ -afaww fawa awisiaa® ^ifaa'oa aiawa 
aia « as.^ifa'Tii ®ra vara® i ♦tfacaca Ivj 
^'iiaicaa ®i®ia ai^®a vaw ®ra a<;sJ 5 ai S^’naa ca 
caaa vat® •nyt, aawai'e ai aa?wi^a afacacaa 
® ©aaao ®ra acv met asa i ®ra csca® v? 
vai ^lawa «n?a fa’ncaa 't^<i ca c^wca > wta 
a^aaa®) e a®i^®a® ’iM-viJsitai ® ®itaa ?aaa 
v^va®ra vB!icvh®T€ ai^caa ®ia •q a^’fafa'Tira 
onai®a acai^ alts aica sm aiiaw i a\ai^ ® «nfa 
i^taaa®ia aia-vi^itai « ac4 aiaw ca 

feaai?'t I BflaaaaiKa aiafav ®iwa v^'^t®*iai 
^ 5 .®a ^aaiaraa caaa ai®rfav ®Ka| aw vw sn^a^ 
^?aal9 mi B?ta laa^ >a|aita5 elaaaaiws Baa ’I'raat®, 
vaa aw «Aawfl wa fv| cal. c®afa taW^ fBwfajf 
^asralwa aiww® ®’caa ®l aiaa a«rt®l «'\aa- 
favK=»)a 5 ?a®a oia^i—cna (static) 

ora aira ?w ai t valaiwl m mm m atw \ 
la^fs! ^aa « etaa awe# oi®\®a f’5?®a1»i ?5®wwral 
»t®VBia i W’S aaa faiaan® ® ®ra Sa'.«fial 
caaica awifavwta liwi^®as « ^ilaa^aalsi «ira 
®ral wta f^aica viralsa elaasra favicaa araio 
eiwiia^a capita a^tviwta a^ taiaii^s^iia 
aaif5® 5ta ‘at’^te ^Jna ®ra cal ?jt®£® «?aa'ew 5«®i 
ai wata eva ? a^iviwa «rtaaw •n'm a®l 
•laaaait^a vreifav jfav af®« vaav caw cat® 
»nCT ^1 cac®e *nw ai, !w®ra sf at ai 
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*irc^ m I ai«<3 « sRf»Wt5T!4i« 

a®l»Hk3 *)If9 ®11« 1 ®q¥4J*|il 

(S15 ! cj»| insm ci^lc®fl f^wv- 

«lf®VIS ai*flc«RI SI® w B[W ^IR, ^\ 

a'sifl 5?«sre«i 5ra «/iw?i c^fcnf© 

arawi^ <sra si^f^ ®i^s'5 mm 

ai'»(i:<i <3 a>iia ’rac^ ? a'anrw ®n »h»iw « wSi 
•51 ai?5f«ar a?awn«i« ai(®ili5F faa^wa ar«n ^la, 
sn^caa §fT® si^^9i®ib cn?af® ^^^irsa 

f?psi n m '8i*faant«w isiw isg wS ^ c^«ij 
ficaw y •aijw? «« nRfsiv a?f® « wi? at?!cic«ia 
▼«nl «rw siicKR I c^l 51 if a V uwi^ijRa 
afawn ifl«R fvsTCa fsiufi® ew ? (*•»?«?» swhv 
awTw:?! 1?^ ^i«istRC5i Cl na ■p sikiia 

I’^'f 5ii5C¥ i^Bip. ^ca 55iia cai!c«a 

a^fs, ii^jfircv sWcia lift « c^iitiiKiifa owrj aena 
aiii ai ®i ^T^a a^aia C5»dia fassxaa aa^aiaia^ ci*f- 
acaic^ia snafjivai etw aa»i i i®aR la^sa tastwcj] 
a«n«( faw^6®5ii •aa? ®ia^ »ffa'^tt»[® eiicsira :g^ snfifav 
ci^<gf® area faiie«(a esn? ▼iffiea ^Hafassiwa 
▼BfTc^tiBfCT siifaaf ^eijn;«i facaie^ia afaii afiai® ^sfa 
¥ai fiv?! «n^ Ufa ?i®raa i 

fawaw® fag;® ^lacs®^! 
aiai ica ^f?n^ ca*i « 5iaisf »jfa5i5fam a®5if 
*?a®ra a® cjt®i e ▼afc'ra ar^aia? i dfwa aifaaqwaa 
siwj 5 aai^ fa«!MB aq<|f® la^Fi^eica^ 'si^nf^i 
fawiwa arcaar « ®wia vu «<i*ai wjjw u 
aTC*i« fawwa aia^ffav ^faw ®i a«n«if acaiwa 
C5^i leiOTa ca^, ®i5 fawwa 'sf’faia^ia^ tiai vea^ 
e vami »ffaca“{ laa caica a®ai aiac® f’lca 
<«wwa a>ai5fa ufafi® ca®! aTOi 

caiaai vcaa ca awreia aiaat®! fi'^fa’na a 
aifgfaattaa fiusw afaca*! laa ojaiisnif ®rca 
5ca^ y tv iiaraiT fa^t® i tuc® ca t«rc"ia i^ga 
9 smm tas a-iRtiv®! i®fac® awi nwca—, 

£>ivan 'Sffi «ri®a vcaa iniw ^ vrcasft 
vraf^ eraifawl fwia awa caev 4icaa awTsiar 5 f» 
ltd fji I faaaia « fa[*naarca »ffacapaa *ftaa'Ja idea 
fvn ®i ‘laa’ ?ca eva ? ^acaicv 
laacaicaa uam ca fawcaa acaw <aa< ®ia vai 
5iaviat®n:a ^^t® f?j rn^wa ^wt®® acaw tmi 
c«Kv ci^cv vrtf^ vai aia sfuvi ? ftv 
(M WCT «fltaj cawm, ucaii iwifi « ewii 


{ S7wi a^, 5a-6i i«n 

VF^h iciif^v «RiW5ifsfva *iRa®itaai«A Ma 
fiitf® aaw« 'iiwc'aa a«ii5R aw( ata^ Keiwa i 
®ia «faj Cl atud in*fv sjcm 2®fa vai 
laaria ®i aca n atei^ i ®i^ taiwr lift e 
caisn t®faa facaifi®! sfc^cvi •awti siiiia*! 
fi"n^fa® aiiiii, ifsiiai, f b ufti nc«(a ewe® iiwi 
« 'bid ^eriST, sfiiiataa wia, ai5>'»ii i?w, 
HBsswfq® ai55®icaa caiwi *ffacai, ifi®D wib ®iii, 
•switaiw fiwcaa tiiani tawi m aicia tafiwa 
e ®iir ^aa'Sesffl C5^, ti®R5iii® •rfav'^iia wici 
•Bitaaifiv *11!! fti ^iiai« ciu u«r!Bai e h"aiti 
fea’iiicaa cs^i, dia snifair eisfi^ita ♦ipfla ifcaii 
dsia, sferfavmt « •aaai'Bceia 'naiaiwta saaii, 
caitai asta fasia a^t® iiaf*!?? sflacaa Jjan^fei fsmv 
ca*it ‘ip’i'f I visa ^a-if®! fac^wa^ ®ac® 5ca i m 
aawa roc® «iaaf 5:c® ^a i siia vtaiitaia 

faca 11157 « ai>&*ifa6iaRia fasRiir® f^si ^caa 
lias iflciwa aitci®j « s'aiii i''$‘*fwa ca'iiic 
wnafi wii II a fi i fa®icia ««v i«i6i ficva 
facn am i«s® vai itaia i®^ tiai aw ac»i ir i 

far? i«n«^ <si^^f® <3 ®iigfav®ia ®isita^ ciifai 

vilarat a:a ii i ci^sica iii »®'5 « aiv^itf®! iw 
ail eifvgca i«R Cl ita isita n^fifva ca^dia 
vii® S®fac® c«{Ta cia, ®ii iiifsv ?a«iwaf5®i- 
iiai ®ic® ifi® « ifei® ?ca "fa efltidiiic«(a vul 
aiiHi “aia i vc«i tawicia nfav ^niiwa ’ll® 
ciap 5 a I v««i facaiat wife «av^ taica fapi® 
c-iii*! « asia vea iia viiitc® wa® iwf?^®Bi 
iwilfg^ aaffi area c®iw i ®it® caifea® ciJ? fs 
iKftifiia aa*i®i ik c*ita mtav itiivaic®a 
afacaicv ^fi® « faaa^it ^ca diidi iiw ®il ita 
5 OTC 11 111 iwivic®a afacaraev > 5 ® « iBn® vbi 
^> ic® aiaw af5^c®a atacawa iifsf feRW fak® 
5 cal I sjBait iRi avif®a a'Sui« «taiiC®B vwia 
e aif®a vii c®ta tiawsw® ^ ifsid sitiii vii® 
i®fa vac® 5W fawRt e fa«Rvs|fpra i^ai aiiwit® 
11 c^nfei® wta f 5 «iiiaia ©wa* fiatait a»ai 0 
v^iii icf 'juc® 5 ca--in<( fa 5 i*«i®i « ^vi® 
«n^tav®ia ’icw» la-iik piI”— viifd cvii 
fapni ciifea fecvrc*!! jib ; cifd i^cicraa sr^iRcaa 
snifav isfceia v«n i ®i| cvw fac»ii ci«i it c’tifecv 
uiwi vea 11 atffift vta mu anw ctI ci*i« 
I *icw wi 165 nfei wip ] 
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uiv sjwi *n MW 

*rcs^ ?« Mtaca wsii •» i ^ 

c»r«Bi cBC« •nca—w>W’«ni 
«iT?i^ Bi'f, 55®BK af®ksi «swa 

99^«j «"it nfssnc*! »i 5 .WB ?fi««i itb^ri. 

k^iw f^^M^ (?r«ii 591W M '«▼■*}’ ^Wi citt-n »(k*ik 
^BTClC’l >i3Wa '5IM ^ ksT ®IB 25 ©im ciw 

MM JlsiCfRI SKBI ^aisJMll «t?W 1 

WSIIW3 WMB ♦(W'S »rai ><3^ cns'a wWl 
avfi I 5i®3K 39n Bffi,—'wpiffl 5© ^sk 

«n cvw ffR k©c® *n33 *111 

«ii5nc<fs efk!i-»T*fM3 5»f, ®iisi3i ’iTC»r^ siw 
’fk, c*R * 1 ® ai*ft3 ef*»i 2 «k 5 hm, 'O’plfi 
*ira aT*i^a k«n sj-pik.-®® j?i5i sih^ i 

'G ‘si'ia’fl sn^Ms anasmkfiJi msiwa * 1 ® i*n 
•Q CTSISI ^*n©lM ’VBl PIC© ‘^IC*» *1^a¥ aifcWSl'a 
vhNiM UliJBW C313JW 5CBW, SR^^W a'|? a!«3ia 
9R\ cr-sjn««» I f^’g ^«n5T 5 ®f -a 
ai-aik, Sf^c*Ta a^a iian^'sica k'^a»fk 
a?«ca«i^ siia. sn^wi kaw « acaw m a?f© 5W ja, 
aff«a kaw^ siiijaw wc© 5 a 1 1 *^ aaa 5i©5^§ ^1 
caiatw «fii aiga ji®!©® 5 ^ 55^1 mw^ wsi c*tca 
«iW'Q ®® 5 M*wik{ga k» 5 ai 8 ca k 1 
aff©a kacal «if« >j^a^ caiwwa wika Skwa 'S^a 
sns, ayfaa kaw^ Sk?r ai©m mc^ ijk©^n>i' 0 !’fk^a 
^fsf^«ii ^co? afca ‘»ifai:ac"ta ^*1 fi aiBi «qa< 

MM ^ aip S'^WKfia >isi©j a^i a»ca 1 a?sf©a kaw^ 
fek»T aifSa ©Bii c«iw aga Mia«i afca ai©icj? caM 
vca,—ai©icaa ciE‘®i kai*i ^ca 1 ai©iMa ©i^iarei 
5 i>i area, adia, f"ivp?a aisnpn ^fswa caw 
vca s^^fia t^a®i wk iwi wac c?i| >C 9 p »{?er ww 
!»a 1 a arw arawa ww©ic¥ s[c© caa ^\—^m 
«n«i*ai ©ic© ^ 5;a 1 <a¥k ’Kfiian© fwj ©w af®® 
«na a®$i k^a^ilei ai^ ©w catv's cawl k'«a-flBT 
»i?,w Skcra <3aa.—c^swi a»k awicai faca« ki^a 
inawi ®ai aw, a^e? ^kwi cvia fa¥*n 
ca^i w^ca^ flEi¥ ana mal (m, afka tRacat 
»qBf ftfwra aotw® aiac© «jca i 

jn^ wasfta'l (parasite) aiali 

aifq aiB^ cwiav 1 waaftal sTacoa ca ca »itaia«©i 

f])>i ijiii ^9 9IK5I *n^a wiw faawR kw ©1 

ao¥« Tira^rsk ai(5$ ©nw. ©® «¥?$« »ri®i ^ ®wt® 
iiai( w k I © 1 ^ «i» iiidi •»!< ¥CB am aav® 


137©a a<, 5a-6* *iwi 1 

«naai asksi ai aT©iMa vrta e 

aiffia ¥Bi caw wasai ^aiaca aa^ akf, a©ka 
*f^ai a*^ wf® axa an*f¥ ^a aikiwa ®a»{R 
vac© matsi wa^ a©ka w^aii ai (Bkw ai^gi^ iifacawa 
gaa caw, 'gkva « aan kaia «aat «naai«aia aa©i 
avia aa«f afs?, ©©faa wav ©naicaa JBfwaa 
©nfaa©! ^via vca fat©^ 5 ca 1 feka « ai«fta ^aa 
©ig.‘ai©k aata avi vac©^ ?ca 1 ©iwa if mfa*it©i 
aecvn va® apifi sw fai, aifas « atresia vacw 
kwwa 5 ia»fa vai 1 ©i© 1 c© <a| aacaa fa’i^caa 
vacar ai^a apia wc?w ai «iKa^ ®CHa vai ^aca 1 

a^sncsie u3$i i?[gca icai a®»^ 1 |t©aiwa 

'pai^k wica 1 

©]$ ka© 5 ^ awv aca <flSi wvj vai aicea »jfa?na 
akk a? 355 »a5c?i ^si feificsi aiaawi caiacaa ©na.a 
C5>^i vai I “isjaw faca iivfii ca'^^t ’ic? 
c©T®raia anav ©ncaief*? vai 5 i®g 1 Sana 
©lissa aii?ia« vcw kei^ « fasri^a »i 5 ca ^kacai^ 
aik© VR aieai cnce 1 

areavaia «nc^ kai^p >«¥ ©iTg^if©^ ^kfa®icisa 
vavicaw camaicaa wai tokwia t cal kw^a 
W 5 caa afaca»i Ssawa ^ kaa^k pf^?na 
cacakwia 1 vJaica kwi^a »i 5 caa afacaw ^acaa 
wlaaia faaiava aiaia gra aia® aaia viaal ge? 
aisia 5 -aic*i e ^vaif«?a aaa 'Siavw 1 ai®? 
awaiei® laaa annv « aiagia v® vai cvia 

wgca ©nara csicw ac? k 1 awa g-aical aa akk^ 
^vaifer o ks:® ©iraaa 1 ©®aa aik^s, 

a£©w aW^ ca‘&®,*^ ©iilkv cgicfisr. ®ikai (iil 
awaiwnikicv kak© ©ica ca'<n«aai vai ga 1 2 *cam 
cviaw® aigicar bwv wcwa art? mw ®si ca«ai ?a J 
ag sicaiaa ©ifvcea ©iwiaw «ii| ksfi^aa 1 ©ifvcssa 
aiTwv awgicaa vai cb<^i vai vm, Sajw ©net vfv® 
5 $® wan ^v ei?T« aia® j-wiw aitaa ©iiasa 
kkea awe fawi*icaa aiai^fwa kki<n aiai’ik 
afs arcaa k^ aw ©a'ja arcv,—©itfiicawilwa cataia 
awaa I 

k^VBivf©® waasi fv icii? vwvi©! wgcaa 
fisv aw aaiaa ca ks;® ajp ac?f aicii mw aicv 
awi ?a ¥®f¥i©w 5a?a ©® capita ©lal ww ww 
gc© acawi « wlva ©la aata ic^ ima 
w® lafwNt anaiwa calait® 1 «ia wrta 
aa4ft « cadi cawa nc®, m afva «w «Rta 
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CSfJ* OTWI Tl^icfil Ms |«tffl 
WS SCS ««WkBl fat^T^ SK5 s S5R5, ®TCV 
WSI5 «^H '5W, ffiie®rai5 "iwi-a-iw ^rcs 
W *iKiiS is®;® ’ll® «iw ’PM wsii 
?««I Pi-pJcS5 ensiWa !«« SF5I 

«iiv®siw (fl¥Si sjis^'ls 'Bia'sra ?«. ja’pgi ^uTi 
•am SWIMS t^S, ’IPSS SH&S 'gfS’Pl^ 
«'ic® fs^pa » !F1^'3«IMS ssw sticks am fwis 
ansi'?[fBi •SI CSC® Elis's, 'arc® sj «:<, ssa a ows 
jjias 5® I snsMT awo *i^si c=sr Srss 
^ tscsa IsBn^ftws ®wi 5 S si i ®iws m^m snwt 
csis Ill'S 55 wsaws 

s^a si««f 5S i ts?i® ^®s scs >6% a^wa 
asis csss sw cs^ ®i^src®l <ii| a^casssi 
'sicn »as^ a^sc^ fsca ts s|ws cs’Sst ftei <si Ji«^cf 

^s ^m I 

acsv sss sea CMDA-isa Sotijcs 
N ational Environmental Engineering 
Research Institute (NEERI) snsicsa •si’pi®! 
a?css ^ia"® s•n^’^ cs ssl^i •cacss ®i esev ensi sis 
ii^ *i 5 tss si®rcs cs *itasis ^fs® ’Wi«f otsi ®i 
®i®i® ®aiS5 1 sti'Sv^i s? ’PsispT®! »i?caa siarcs alafss 
1305 6s ci®ra fs’i’^S’F ?lsa ’1 'ti«( aics Ts»its?, ais 
SCSI »i®sfsi 44 ®i^^ sisi s’PS sfI^’ps »tsrc«^a 
®wsis •Si (solid particulate) sia csi6 am 
560“ 6s I 'Ji^ss 3ppi ’psis SCSI •ssiia i‘?i, i«i. 
•if»i a sisi s’ss fssif si®s scsm.— si “lalca 
•nssis csi’i vac® *iiH ^sst siaispp ®)jwsi S5 
5 S 5 S a -sissisfls SISI s^s csis vac® ’irca i 
si®rcsa 1305 6s ^fs® »isrc<^s ■i®^ai 34 ®is 
'sil® fssw •i^s scsisn^®, SIS csi6 «ets 450 6s. 
■sssfii 9 'SiM SI 123 6s smsns i ss’psi 

8 ®w SI 102 6s ^isis>i^s (flst "r®ssi 5 ©I’l si 
70 6s «iii^ «is si^c6rc«si al®lss ts^jsi 
♦ifaSR STSIS!? <3[ls® ♦tSKi "l^MS SISICS iflcs ®?SI 5CSS 
«iS5®icscsF.swwcv fsi« •BSTS cw avs sisss^ 
csii I a?®lss ^ «iscs 370 6s 5 J'*h ^fsissi si®!s 
esev srcs *nf6s «»fB wi i "i^caa ^iis kes 
asi^sTs gssft ssira «wa ••sissisi a i|5c^a si^ 

ISC’S «l?® fs^ ♦ffSSTS BITS^Sl UlCS fS*ICS I •Cfl 

®ftsi^ a ^fs® *wrc«fs nfssR is® cs^fl cs 'sn^i^l®^ 
’ns sqiJlCT ®1 SiSWM S^*f BKSI’II« 


STS^l’TS ®S«^a sissp esev ?SIS 5?6 
asis S^ns ensrcss swts cswi ®nw i la’pfd ^Is® 

*fSl«^ CSSTCS 5C«5 CSSttS CS 61 SI SfSI, 166cJi‘6«n‘6 

sfscs •• « si®iscsf SS 1 S 8 S ^ss^« sai i fs®^sl6 
551 "i^caa sia’iic's iasf6 S'Sipi ss s^e? cs^sl (green 
belt) ii£'5 c®i5ii I ®i5i?i "i^caa scsi <ic?a sn^ « 
sRiTsi eissis “^fasiH® «rcs pfiwa cifssis « 5 | •ai i 

516 uassesf ’psc® 5cs i csrssi ijs sMstBics 
f66w‘6an‘6 sim •acsie ■i®’pai 20-25 ®rcsa cs»fl 
5 fs® ♦isisfes' fsfes siai SICS si,—ana ss •is’iis 
<a^ aii'6 51 ^ ’saie sss ss i ^i-ait cs’6s1s 'e^is 

®iisrcsa seifs’? 'sncain vac® 5 cs ‘fll6 ^*^4 
ts^acsisi iist s'n SIB SICS';?, ’jfss^a ac®isf6 •sspi 
*i5cal 'fl6i s’ai vm t 

•rcsl ®css "Pai scacs at®fss -i^caa stsrcs cs 
»ifasis 5 fs® »isi«( •SI 5 ci^ ®ia 44% si 560 6s 5 bi 
I fsalssiiBicga yls ’pcaicai 

s-scjf >ii’ift6 Mcsssi nfasifsi's 5 ct§, cwsi sia fsai6 
^?U^8ia tat •Issi s^ac 5 a '?s®i ^laig fs^si, ®iai 
»[i®ia 5 -f'St^ ’pfs?i^t6T ®ii6c? lies I Isfifl 
^c?a tsl ^s®i fsfsH afs I ^a asrf«i® sifsi’ii 
cscs S5!i SIB !• f? a^if®a ^s* 'Si® cs^sl 6®faa ssii 
ssi:KB ’Pi^’FB 5 CS I 5(5« cs'641a scsi 'bissi^ 
CSl6-Sv? aiCS¥ •fftl'SB aisc® 5CS isst ©SlliSB^lSTC® 
sicsa 61 S ’pac® 5cs i c’ps si S^s ^sic«(a fsfeg^aw 
e siis^cs sf5ii»ia e sicsa s? a?s 'll??! biiw i 
afefss tii^ *i5ca cs fsin -sfasis bii<;#?ii 5c^ 
®iat’Ps6i sis 5 ss^ ¥ca ••maufirc® siS5ia smi 
SIS ®i5C5i ®i sicaa 5ss?ia sisi 5 c® aica, ^iicsa sia 
f^sicse ®i S1S513 •ai esc® aica i cs^sla 

scsil eiBiPsiscsa sisv^fer "pai esc® aica i 
fsscB sisstia tsstssiiBicaa WsBi'^laslnifat ts«ic^ 
css ff s ?wsi} 5C88. ®itsa CSC? ^ Issca scs’6 

S 15 IS 1 aKHIl CSC® aica I 

sscscs as? C5wc?a *nssi 5 »i~ 5 a«i « 

sc 5 caisicaia afast®a 51 ® esc? sfs ?bt?i®i s^ac? 
S 15 IC® 5 a 'flst S 51 <3 s 5 a®Bila bi^ si-? fsaisais 
dissi’Hwa sussita® 'sais? sssisia? tsfl® « ^ 
51 ® CSC? sfs a^Pi ?gc® 55 ®i5cef S5caa eiasics 
«?f6 S 5 .S cs«6s't SC 9 c®wi siigi sna c?is s®wa cs^ 1 
cs e?is *ita?*»isi esc? tssal6 «isnifs?ia *nsia 
sica?i arcs 1 - 





♦ffjw-l ^^sncs» 'sucsrcv^ ^^cng 

ffsi>5n Jfflcs I 1939 '^c’lf f®. f®. W.-it 
«nf^»i5 1942 m:® ijiw’F «n^5^?[ 

=?w ?t«n ?5, '5iif<»^i ®s ^5!iflc® 
c»(iwer ai^w weal ?a i 1944 
sifssf auiiafJi^ a^Jic^ ‘miraculous powder* 
'8i?ef!5® ®i3si 1 f®. f®. tS.-5 ^I’TsnD 

1933-35 w? wiCTa suiwfflsni 
^1, 1966 1500-c® law ^iigia i 

^*1 M silffa 'sfw 

aT«fffflTa tf|*i,' af^swa ®icji® OT“r a«ii ^^c®:?, cad 
^cd^, ▼R®i, «nCTfa®i isar^ f®.-f®.-?d. aia^ra 'bh^ji 
® ca fjita® vai ?w« i 

f®. f®. fd. ®iifa®iHa m f®5i "isik® faf®R 
ai»iiaf^ ^'ldJn»!’»f 'baa difa^ia ^rare ««a« ffae 
<FWW «aOTa aia^ia ffsi«i: cacsp sww, »iw 

at?CT«j ^*1 -a faafffara 5ia»iii i 

1958 cvasT « <sT?sieRH 9 ; aiwi fsiai^sr 
‘^niawnapw jiw brai^ffcsi fala® aa aiasna ’ra 
ajceiicva ^<51 acd i <a^ adJiia ^a ®ia® ’la’fia 
aftdJiNV 'bawa ww5ia fsiaat*! ^K’d ?ca ^Id^w® 
'baa aia^ia *iwi3 'sn^si e f^iasnaaft aB^i asca^ i 
1955-59 ^ipaa acai COTncaKaRfe^i arai Ji^twfa® 
aa wi aja?Ta vca '^atat ag caiicva sj^ 
a!^ I 1976 ^>bCT ¥500 canv »nfar?rw smcaifaai 
aaa tiwirn fai® f?»f i Jiiaia*!®* fiiama acei 
tacafe® aiMwiasi aia^ia a^ai i wieiwnasi 

agf^a Jitia ow5 ca^ia aiJuaT^af »iaic«{a sRfaacaa ai.a 
laafffaia ^a. ^csi 2700 c*ii® as«^ 
<iia^ ^^iwcaa acd i 

irfVi anfevia 4® ffa agifaanstca, 38 eio 
« sna aca eiif*® c'amcara e sea 

siwi sicaj I ▼««! wai i'm m^nwiawwaia 
a?da baa ftaraa »iiaaw®i waaiaa ^\ ’ata aiaaia awii i 
1971-72 l?aic® '^a^iwiaiaf^Sfa® aiaiafsiar 

■bia aiii caifaa ®a jfl® aiai f^siica aiaaia area 
5500 caiiar eig^ 5ca •ro? m 280 m ^i^ca <if®® 
an t at® aaaa *|fasfte« an^aifsiar % bt-^ caipa 
Vtdaw® 'bacai taafeaia afp bi^ ^a «aa< «n acai 
<siPic®5 ^jaaa vni ai aiaf*!® ®iaai*n inaia i fta 


bt»{iasi e «aa^ Btd’f®® ai bfh iftaaifa® an 
'Qai^aa fafes anfac® awsi^aOT® 

carja ^td^raar 'baa^ fa'aaatsi sia i a«R caw ai^ 
ai ai*fttafitfa a®ia caai am, ®«r aawft 

Bi^aia vai am BRi Bica’F ai*it iflaiifar aigwa ■ra’lcae 
fa^a at®fm maca t mid*!®!? aawa mai 

maaicaia'Jwaia e a#tad an®ta aiarnfam 'baa ca 
afffam ®iot 8 adm, snga e aai ai% "latia 
'flarl aacaa afstsai 53 W arcii 1 

val miata aitdai»iar 'bacaa aiaaia faaia a^aia «ai 
«n^ aaaa maia acai^ bitw 'Jiau’i faaca-rikatB 
aia at® aiami taiaca 1 Btii^caa sjm fec’a'ai s— 

( 1 ) ca CBuar baa a?®, aiifm^, afaaaa e 

maia ®ica 3 a^pi aiai 1 

( 2 ) taaa ®ita nnfm? ami arc® area carw Saica 

'baa 'incv«? cac*^ caa at« aiai, s'lt®? 

aw ai faca taafoaia mca 1 

(3) ca cenar rntdawar acaic^ra mnw fai-s awca 
®m 3wa aia^i 1 

(4) taaaicRa baa taffs a® mai i 

(5) aldaiam baa acaia-arai aiaiai ai •inwi 
aic® aga’put ain ai »ia3ca faatsai ai aca 
®m facrtaiaaft £§® aai 1 

(6) msi, ai^, ^ca«i baa acaiwa arem jrc® 
^fa® ai ^ ca faata a®^®m aiargi arai i 

(7) bntabf mm aw, aic® afldamm bawa 
Bntawi ® acaiCT9 aiaai 'agfaara atb ai aa« 

(Pesticides and Human Welfare Eds. 
D. L. Gunn and J.G.R. Stevens, Oxford 
University Press, 1976 cacm ijal®) 1 
asij cat® »(ica caidittd ©Tcaaiaaima ®i«fia alaj » 5 ® 

<3 ac«i«i macaa laat afai atdamar baa atw’i-’aai 
aiaiHai a?[a macaa, 'Ssiwa aic«l^ tacaa ai fawiaml 
53«a vai acaw 1 ^fticaa aaaiw ®*ta w sma ?W 
caea aa ta 1 

taafism ®t§®w Jmii ®ai Wwa mai aa aawia 
ai b «f]®1a 2-3fd ai*lla baa aa’twHsiawca 
alasaiaica 1 <aa awi «n*r«4 afataa 5^W am aa mat 
aial^ifaie >aaa®Tta arai aa ait® ®ni matft 
aer^, mmH amwa mat caidi?td mmH ama awf» 1 


• 6 / 1 /A, cfawi cat*, aflTatBi-700026 



1984 ! 


'N«{«‘•ffisw 


'SDJn awl« fe*TS f«rc*i^ mik « •ftaww ’•ai 5ca 
c^'*iic*w ♦jtac^ci ®Pi ci!5ia ®nos ^fawwa 

■l^'W C*! f^>KS CVH WQSl 

5« s?i I • ®«ri5aei asii «c® •fiw « siitw 

C'sia a>cg «tsa ^iT®, 'siticiwa 
“•ifastfei, ?♦(. ail!?5.. s»c?a wfs«sj, aa>i a^fij 

’nfl'tFi? nwicsi 'nt «sii 5i@a fi« 

®1g$i w Jia 'a)"n nscim 

jflsiWli, far^ 5?R?ll3}a •iiiaivf 

?ca *fiH 31* *fai >isa ?ia i «fla «j\c* •lata 

<5^ 5c« «n!? ai 
siRfji'p aH5ia i«si5i aeaq 

‘»iTa«rSJi vic6 i ^i«ii f® «nalais 6f*C3 *i cs^isRbla 

• 

*««nc«f SCSI I ass?!?Ra e^i ?®s) aici? 

®« «i5^c?n ssnc^i atfisl f®C5i ac«i«j sea, 

c>i^ Jicsf c>»5 atfic^l ssii f® t® te, «FC5T f®c!i5 Saa* 
csT«i, *1 sm<st siiafflaw si<s\a afisl Ww ;3a\ sial 
ai3wi 5fl 5!?cs c«caf *iia, csjj^i f® ^6-a 
siisjfsiaisi csiSwIsiscsis Saa ciics i Rachel 
Carson “Silent Spring” a|-i) ai'fl? siwm '*•^31 
ifl*t ®ra ^C5! c* -^acua asi* "siTsjTwa 

iisca «ncj^si csiaicsi ®f^ia mat <flis(t»f5 mm sea 
afaca»i ^*> ’I’^ic’^» ^i^ait Taafeai fs?^at*ia aaHiwai 
a«« afaca*! ^ct« Taac* csw Jiisnai sc? Sa?? 
law's ac»r facalff® 5«*!^ a'fa^a i 

•rfacaa ^acaa sla s?jc®a "sf^a u** ® 
afwM aliscica ata? sai i 

aiR I s’lditi^js 'daa aw^icaa t4*i alaca*i 

^a«i« s^asga 8"ja 31 * al3f9ai >iacs *isftsi ®irfffsia 
fsf c«!t*i 20 wa aca ®i?e®5 ac**s *iai sai^ 5 cac« i 
c6dlJi*{tsetse) c^isi taRiC“ia *?», ca caisia aiaiw 
*n^wa fsai’i 9i^'?3i (sleeping sickness) laaia 
aire SB, m^cisi’iiaisw « ®i^«i5ila5i sai 
mraicacsia aii^icaj» *f>f« a'si^ 

’ito? sfi Twa 5 * fii, 3i5cei« '^aa acaicas ^csi ■rlas^a 
5^151 5ii«i *ifa»iwiTai Jita? sai sisa 5cacsi' c**! ^«ii 
’RWea afaCT*Pi sai stc»n» ( 3 ifetsi aca? a^ia W'i*’) 
mC3 N.R.D.C. 161 msW aal’Pi^^is slSiim 
'^aa aia srtsitasi c6$;l>i caiaia ®*fa f® fw W «cs 
1000 cauft srtsal. gsait s'a snoia acaica sis ?* i 
ah(*iwiipia 8—Pesticide Management, 

Centre for Overseas Pest Research, U. K. 
Overseas Development Administration* 


169 

slfi^i-is acaita sitt«a af^lsai mat 
’?'5i fi 53 I 1957 *j»&ics *ieii«ilc3 «iic«ig sii«ai 
C’lisi nsRJia BfRj a^iii mcaitwiia snW' S^ia wes s' 16 - 
Ji,»is '^9* acaia sai ^caf^er, acaicaa wi* fswi 

'^»iiaaR37a«!3: «jsfa«il, fasi ai s‘td*3i>ns 

'^aa acas saia sot tos sj^ c*rs :3 wai 9 ig 1 
5iit2if38» sicsf 7 [- 5 i 9 Jicaiaca siitea aims sia«i 
l?5irca a'^3ni>*is ^awa asiacs «rral sai 5 * 1 

«iicsilasi 5 «aic^« fsit«iiiw otcs fiiSS siicsg ®<^a 
lisft^ sea i99i hcaci w siic^a *iaV.a 1 ® 1 ® f$, 
®i^si5ii§'i a^l® cspifapRcS® JCi^cgisi^n ^i^cs 
csj'.® -^ica, 5 ^«(Tt faBsisftcTa ®i 9 ia mwa »ialca aicai- 
sH^)l*ifs:s'«iJi (biomagnification) 5 a 1 c5isM»i- 
?i:c?ia ecsT csjiJislIS 0'000006 fa. fa. msi. f® f® f 6 
mat 0.000002 fa. fa. msi ®i^?^ 9 ifgii f^er, fs^ sir** 
aafcaa f®, f®. f5.-a afasiis 18*8 fa fa msi mat 
®i|«i9!fga f*Bt 0*26, eielia f®. f®. f 6 . aafea stcac* 
3*3 X 10“ mat ©i^isisi^gii 1*3 x 10“ u®! • 

sfgsim 'Saca* ai.«i eiei ^fa® 5C3 larscer ®faaic3 
sj'^aaaiaf fs afafsif®* iB«a ga 31 ®8 gOT'aiiSa 
siifaictpifiiaT* gc»r gc* (Tule Lake) a«a*n cats 
Sa»tf® s«i aia (Hurlbert, S. H. Residue 
Reviews 57, 82, 1973) 1 aista *^531*11 ®nst* 
(National Wildlife Refuge) ais, e sue** 
SIC9I ‘sisarc'iicjpifticsfa afaaic'i* tjnfacsi* scsi sn* 
cat* aiaf cacs aics, ®iw* Jitaii ifica *nc* gm 

c’lc® aics I f*f®n 6:51^ fsia: ssic® 

arcs I aiisiitslaiaf* ataiw sea mat faf®Ri 
mfa'^siaf caisi <3 ^caa (worm) feaea ai®c3 aics 1 
faf®R aac®>« aicta ca iafsBi caai ca®, ®i gia cat® 

snes, si^ca* faiiia aa 1 aafj^a e Sssa ai«Jfa »Ra)i 
sea aia t ga saas ajs aneaita i>isi ac® 1 gcaa 
ar®ifas i 5 ii<i! 3 ^«i sea aia ®aa^ m^ gacs afsgia sara 
wai aia ai^ « eta^a acai t ^ot gca 

^csif:a^tfira ata^iKaics^ifflca* ig^aa5^!5f a®ia ^"aa) 
®ica caai ai* 1 

faille® , ‘efaiRi’ sros a^ai* aica f®f®fi 5 a®® 
s*ia ca siasRi «ik* 31* faaf® scaia sc®t a^aw ^5 
^a*i e aicaa Saa aeia ag«pia ®rs^«i scac* 1 
fa^ opH 3R4a sirai mcaca afacaa ^caa ®aa aai<rf 
ac53a3i msae i^ica fa ais®: sDaias '^acaa a^ia 
aac« I atif-jRaica aiawfas aatssla ca>ia 
fa«(«a s*i ^ ca<ii faicacf ca a?f 3 C 3 31a fs|$i 
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am «Tama 

[ 37«*i H 5a-6i »«aii 



®iT»j^( 


anmifsw 'aw' 

srawn 

ari 

f*F9» 

(Diealdrin) 

araraa aa 
aiJH Rar 'baa 
ai fast 

(residue) 

®ifiai 

s^jniat BPga w f ) 


sKam 

aiW luat iS*iB casat 
<^aerial and 
ground) 

cai'^^iRi 1 
cvfjiai 

? 

Jii^wfaai j 

' 11 '^, ^'553 8 n*iT, aw. 

wcata'^ ai*fta ^' 51 . 'sica«f ®)«a ®iaqh 

(Endosiilphan) 

Siaa caca? JiilwTaai 1 

acaic^^a j 

3wa <«a< aimia C'Si^Si j 

scaic^ia ^9 aivi 

aiw 1 

(aerial and residue) j 

sai^iral ^1a, -■'iiaT, 
fe®5a, m ^(3 «sfw 
®iaa 5 Ta¥i «1 aicat'r'el ai*fta ^^51 

'fli'epiisWR 

®»ja caw 

acaiu, aiT® vcp tw 
(aerials ultra low 
volume) 

•nfaai 1 
caiaJURi ! 
ftai’sca 

J 

sn«a ^ij!, sitwa « ataiJRla 
feawral e^a Saa fa^a 

<«?!. ail?, f®. 

161 

(NRDC 161) 

®*fa cacar atarcua *fa 
mvt ai^«a 

(aerial residue) 

«ii3T®fa 

CV|3^ 

W 9 ier ®!c;ita' 8 l 8 n*fta ^' 51 . 

¥l8a®t!fB (flat i¥f 

amf®a 

«R. aiia. f®. 161 

(N.R.D.C. 161) 

®*f8 cacv 

acaicaa staa 

carawi 

ag ¥l5*f®c5ra :j'gj 


^5!i c*ira mcs ^iirt. «fl!55. 
f^i. c«t® g.*ijg;«i Tfs'tflH vai ®vt 

frouitorfl «fBi«!i f«5T 511 t?i »ii5 ‘stfs^iiT^ S®( ct|, sfi^isnro 
c*rc*i cwicj? W 5 n ’v«i w k 

®Bf ’uti *rjij I 

iBif « wi*! «i»ra £?n«iff 

4=?^ sui n^'?™ iBic’Ts «iaF*i*i wcv ?wn bri 
* n5»r'9?5® '^wa awa« “laMa ta»i 
wcv 51^ Bf?c?» aw?f ff®1a «»iw 

aHsil wc«f ST^ f?8! I fspsla f^iagwa aa aicaiRf® 
wsf^B « OT*i^fBfW •aa aiffls? It iKiTEf / 


af*r« wsTps faatsaia sif«a ^ <«v6i *ifca «nc^ 
ai ^ta weal ?a t !»>«»nh® ate? 

aite WOT aiTaa ai^! ai atS aia ai®? anw 

aan i »nfawa aa«tT=ai®a 
afwa OTca 1966 cacv 

cnfifrjuJt® aw«na t*?fa« ^ai aa i aifam siaaiws 
•ftacaia ^gaapi saw 1976 aigt*^ aiati pi'i • 

sspaa faaa ftaiw a"^® 5!a?awCT '<Jawa awaia 

w«f* s^tfa® ?i«s. a?®* •aaa <<af$ijTB aierea 

fa-nsR a^ai aa I 

ui«a*n®iaai aiffe® awtafsfv ♦iin«( acii’i 



cih«p?, 1984 1 
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jpISsTi'I’v 'aw a 


54 1 snCW ^*15 >5Wa C*14 *1=^® 

*nffc« ■fsn 54 I *iiffc® ac4i«i m ac«iw4 m 

•nf[*i' 8 Cii fsiw inm »io, snf$4 ’<Fwi-a*n fw 4 t 
f5^SlT»l fWI 0|f«ic«llT4® awssw, PWS 5ttW MST® 
554 snf^?! 9f«lcs PTCSl 414, 41?fc5 f4f«« 41>II4fJ14f 
afMI 4814 , 4141 t4CWf4® 5t'S ^^4 I 

f®R 44CSI4 a1841*I4f >^44 441 4l4'!nC41 casrf44, W44IP« 
^P4«f4f>l a *rT44fCS8-il4 4«I SaWIf B4i 45W 
54 41—^1 5^84 f44^94l ®1a 5Caia 

4*nf»f4 '514't I 1414 |*V?8 at8s?l»l4f '^44 «!tf4 

4I>J1sfsi4< *HnCef4^414514 anW f^W >flWe 1=^14 4»f4 
fag afasn*! WCl, f4C*I4 4fH 24-^44*114 
W4lpr4 51C4J C»l^8 5C^ ( 4f^4 0Ii4fjiW8 ) 

w® ciiat’iiaS, vn4iTji4isi cusIju^iS i li:^ 5i4i4?44- 
H4I JnfSce^ c4C4f 414 , fasiin '414 ?», wc^ia jict fsiTsia 
5C4 ^4C^4 Bt4a C4C® -41:41 ^Bia41»l^ 

'^41:44 4C4I ®>g4!8® 41>i14k4t -sificsll SIWIC >1141^1 
a?«ai*l viicv I 24-*f4?i«il 

C«?5I14 C^TJ? £41?! »fl4ll4fl4 51»^£-^5 BCW 
siiBifn^j W4I Tncsm isa? c^i ^i?£«i "lalcs 

?4f®H 4if?44a 5C4W 54C®1 ua| I 

'aia^irpfl £?]?4£R4 sil?8c® ®i4’414 41 ^*41^14'$ 5^41 

wen 5lfi4f ®41 aiaai 414 41 I 4t<ra 'fi| 44C44 

awiatsi^ ^K5j4 414514$ C4»rt. 14W4 4(3 sllWc® 

414^^ ®$, 411^ c^nai, ^s^c4 caiai a^«4 44:44 
^41 I a4Hl»14i C4:^ »WI 414 S»f:44 

4if8c5 3-4 41:44 C4*i\ 41 I ®I^4I4 4f41 54 £4 

4lf8:® BfOT4 441 f«rw J?tC5 BC51-414 41 *lf4, 44'1 a'??®:® 
a«"i TO I 

4^4TCT C444 -^44 ■nia?4, a>2^4 4154411:^14 4^1 4145® 
54. £4$ f44fj41 44:i ®IC4:V 4414 I £444 

4fl44l4ia 41$ >^44 ai® 54, t4f<4l ®14 

ai4i4f4v dw (active ingradient) 

*iiS»i4,4141414 -^44 (granules), $sn?i4i4 a^f® ^41 
54 4ai4f4 41451C44 B41, C4$44 ’4144141 C^ICT 4^1 
’14I«(, I54ST 41 ’fflsfl*, C4ri«n4 414, W®i:4 '4fa:4»l ^*1 
PI 5HP6 4fW 4$ I '^44 a?C®4 4*144141 
(formulation plant) 4i$*ii:4 «fl54 ?ic4 'sial’S® C4 
sumw ffnvwa, *lft4«fl 4I 4IW'*1T4114 WK4*I "SIIW • 

▼H^Rl !w'\®1C4« «14h® I af4£4»l ^C*! 'flt44 
^4*1 PI ®n4a 4fC44*I141« ®41 44^14 I 

4‘’1841>4'4 b« 14 4144 « a^a “iiAh ^^sa^Rfl i 

ail?!, «lir244f»II, siwfw SI44WI 51414, 


t44F4nW f’4’21 4141 a^^® 4>184144' '§4:44 f44f«ia 
54 I 

'fl$ a4:sr f4®i4l srsbi f4®i?^ 5011:4 ca 

’4l§41»I’4 § 4:44 414514 fv 4® V41 4PH f®. 1®. f8. 
41 4141 CI49I1P1I cgsif4:44 414514 54 £4$ Bl€l4 £414*14 
44:4 414 aWKSl 41^4 « *1>14 41P1V C4141 4®I4 

441, sntwf44i, ?pi$:5if4ai, i«ii:444»ii$t8ji, al®^s 
(yellow fever), f4Bt?i 4i^^«i (sleeping sickness) 
a’^f® I («$44 C414 4f4B e felf®VI!it §4»a4T4 C4:*l 
4im4* (?T41 414 ««4t '41®® 4>C4 C4»fl I 

>3$ BI®14 4Ft841»I4f §4:44 4'l^t‘44 '514^ 

«rc44f ara, :»W4i (a:44 414514 * 5 ^$ C4*fti 

®i5(®i iii:ira 414514 414514^1414 '4:'¥ <5i:*^46i?® f44i'44 1 

W44irB4 a®W '5t®4 414*1 54 41 I £4«4I 

144 41^ 41®1 ^ 44:4? 4!l64I'4’5 §4C44 41451:44 §*14 
f4ia«ll«I4 aS14 448(4 ’4^14 41 I £^441 4i?B £4:»r 
®44i:^14 ®4! 4ia4|9I faa*-*! §44, 41 4145144*1414 

aw f4a4S4v 1541 f4:a4 4i4’?i4 a 51®?^®14 a:aiei4. 
®1 awm ’541 484 5C4 41 1 ®* CSlC!14f4 4^41 4*131:54 

£4 ®Rf®’51sit C«i:«l f®. ^®. f8.-4 414519 14144 4R1OT 
aiawi Piw siiiCTfaai 4i wi am srai *j®:4, £4w:b 
a?9C4«f ^*14 ^41 £4 15I® 5C4 ®1 451 ’54C® 5C4 I 

(Dr. Mellanby in Pesticides and Human 
Welfare Chapter 18, D. L. Gunn and 
J. G. R. Stevens (editors). Oxford University 
Press). 

®i4®1a ?4«i4l b: c*f>454 a ®? ’j-a x$ 
a4»l»I VOIC54 £4 ?®. 1®. 18.-4 4l^®ia1 ’51^vif4®l 
Ifl4? 45CB l44«8 41 5'e414 '^4®! 41^1 4:^0 ill4 

®a4*I?4®| 4sf®TO4*®14 £501 41:44* C4'4l I C45RI 

t®. ?® t8.-4 414514 ?f4C® 44, ®4 a 4143 

4STO 49504 414514 ^Ffl 414 1 £41:481 *344>ia 

f4«a1 ®s wiawm <a$ 4® a4*i»i 4 *g!i»4 C4 4 *184 i«i’5 
§4:44 414514 4n$4 ’401 4® 4*B1 l*rw. £414 a C»n4I4 
'5nff5i:‘14 42.«l *f4I5lf44 ‘»lt441*l *j®4*41 ^*81*1 814 

5t® ♦ra, *fl4t 4141*4:5114 414 4-5 ^«I 4I®R I 
(Norman Borlaug, 1972 Mankind and Civi¬ 
lisation at another cross-road in balance 
with nature—a biological myth. Bioscience 
22 : 41—44). 

*«$ •H’"*™ 4WT® ^h8B5l e 48414 ^?4:al^ 
4’S*nPl 4PK4I V'Sai f4 ? f4ai4lC44 ^f«®<aif®4®nfe 
»RPK*I '«4fci® VUW «$ ^14 t— 
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Util <• 


t B?*®*! 5si-6i 


(1) V?PS 5C^ 

®i m ac5Tef4«fgv i 

(2) acsCTs S’i5[9 ?fi «ii!!?ig 

mrjs) at?i?W5 t*ft^ 5l«S lift® 5 pj 

^’C® 'SI[^5I«SI ^I afSICW 5i«^ ^*1 ?fs|® 58 I 

(3) »1®«^SI ?S«IBIW V8t® 5C8, 

51iij5 8fSI fq^fffS?, «I«il5 W'la 

f<T«r^ '^^8 f51^l5=1 ¥8C® 518 I 

(4) '^88 a?5, ^"flsiBfl® |«8? 

8R5ra ^8T8 3Wa ?i®5^31 9)85fli^ 818C® 5W I 
. V.K88W5; ®«(i wc^ ana-a ep?i *na ca 

8R5ra aispi ®i'n "ssaaiwwa 
af'f'S C>!^ 8R^l <a«R<3 «I8'8ia 8Wit5 I 

8RJil8 ?®?5V 5IgRI®J 8!5?$ OT81 818 I 

5C^ S— 

(1) a^ai—'siMfjsl ^ISasisfii «i5 a??®t3 

^5 ,818 elaw^ic® a^flsat ®ia>ii85 arai 818 58 i 

C8^ cai¥| f8^I58 >5C8, ‘88l8n8IC8 8W^f« 

"afara a??®c® 51?;:® 5C8 ®ii8'68<ral cmaia 88Rwa ajsn i 

(2) >fi88 awiaf^v 8nc5 8i8i 


vw, 88iySexhormone, pheromone, ffe! 
♦Iffa 5fI18C?§RjlC® U1 88188 081 53«8 ’«F8I 8®8 "OCTfl 
818518 ’88Caf caT8E8f C8R mm <ll»fD® ¥» 8«S 
85C5^‘8i:8 i 

(3) ajwaf 8l8Tal-R8r 08i «TC5. 8J C®8Sf CW tSf® 
'88? f?c8 ®*fic8« laiwcafia^c® »g® saai 8i8 81OT8 
'8C8i C’lw ^£8 6C5f 8(8 (rcpellant), f8f<8i c*nvia 
«ir5 "RPiK aixv ^] (antifeedant) i 

(4) f8M8 8JT8rf6f8ai8 (Baciilus ll'urin- 
gensis) ji 8? c-^ivis ®i^8i8 (insect virus)-fl8 8T8K8 
C^VI 888 8^31 JR8 I 

(5) «1(8I8I®1 818>51—flB8 «J|8 £»tr8r| 

cni'Pis 8C« £8C? weal (introduction of male 
sterile insect) 8ia aE®! caraia 8t«r alct 

a’tca ai£8 i 

8^JW k«|88 818^1 8!i:® 8113 8I85I8 ^81 815 £51 

88W ^C88*n e £wiaiTi3 8fac® 5C8 inat 

ii)W8 acaiM 81C3 a^n sii® 8lff8®ii8 

>K5^ 5C® 5C8 I |«^88 ama »iffC8“I ?8Wa 888il 

£881 C8C8 81 1 


( 8W « •»i;!«6k8n8 8l ) 

:8C5 818fI8 ^81 8(81 Bit, ai’gR’Pia «f8J WJ'Blt, Wlf'^® ^81 C^f^CS 8861 

5 ca cacp aivt® 5C»f £8 8i8i sit C8t wi cann*? vac® C8 C8*fl aa^i eiiw 8i, siic-si ®i88i, 

dia 8851 ®R—C8t 8f8I I 

vflt ai? cnt? 8'^c8a c 858 Cia Taaa*! ®n8. ataieiR, ^twia I^® 5 i 8 oiia a^ia, C8i^ 8iwia £8i^ ^»i, £8is} 
8181 'Sica 8alc8a ▼Eat »[E8 «n8 c'-888 8fH caia af®cai8 -a caia f^iawa ^ca i :?^'oo 

' -i 

C§*#-t6S£8 188^8 ^*8881 ^ 

ilia^ 088 8511 53 ? fTfi8 feaiCB 8ia\8^ ?▼ 8«R8®1 881 818 ? f81 8K8 8i\ ? £fi»$-fS^8 

f8«ia CB^I 8F£8 C8W ? 8® fa8C8 ®18 tt ®518 ? £¥!:? £88^ ai*fl ? ^'‘.88 f 58 I 8 ^lBSia 

¥t ? £¥8 ^5818fl ? «1C8 ? 8851i| C8FT818 ? 1>4*00 




{ 




qjj, 8518II cai®, ¥fiI¥I®I'k. 



Wl»t' 


•ifflfp® t« ♦(fjww sn^ m ’fw c»i'«iiw ?,««iT^, «iicBii, 

S’lBi siTii’9 ciH^s l®jif»ri 
wRj a^ii s'f?® 

oucsifl •J'SW 'fl^ra a?i1«:i I aiiJWfl 

^fos| »*Wi <3 ’»i*n«i. 

iipjai^s^ c ewiJJt c«Kv «‘i«i <3 MrtJi, 

‘nal'Pl <3 tat*»iac«ia aH <3 ^qi, Jiafari^ 

*f?acq»qcq' pcbic? i 

siiqTqv wrPBia ^P?) cq “qfawcqa acpief?? 

a4siH faw ®w ’i^'i « ai?t®¥ ataw»i aia 
jjii'jsTi ?« 5WC? • sTWitaan^il « iiqipifawa ’jici? 
ina HP I siHf^T 'flsifi 

atsw*! ^1 siwa sijfwHfsTa (psychologi.al 
needs) siP(4 JiWffiqi fa«tiw Jisn^q^f a«i« 
apspiwa aaficqa sjwsw ®icqf afa^*i «sisiwa 

qc«r ^5ff®'»jff ®i5?cqa Sap area £>5ic«i i 

aratfflqf 551 ?®)? ^inaica 'siisisi p 

>i®^, Jqqfwfii qg ^lacq sii^wa sjcRa q®'t(3i 
V® Sa 5a, c^i qacai siwiaq 

fj»tK55 Jic6®J?®ia aial «i®ia wqi aia 1 

9i®iaRi ss^favpq tuaFftfc^ «sjq siigaiaf ?W, 
tq*a, faai^i« aif^osi ®ia5if®a aw f^ica am, c®!ifR 
ai^qai^wcaij Safa aFca ai^caa > 55 ^ 1 ® a^fenf^^a 'sm'fsiq, 
yfiw aneaq taa< 5 ® afaaSijatsj afatacqa »ict 
faaiwa awaai 1 ' pf *5siw ac<5 '^eic® aiatfaaF <3 
anfq^ Saa fqa fwca^ qi^faca^a acaiaq 1 
a^aicqa ««af5 fa^ ^faaic®a qrfaaalsf niafaa, ®i$ 
af®f 6 fap awifaa faaitaa Saw^ ®fa^^ sisiia 
fqSjqla I cawsiio atalfaa aiH*? ^'f®3 
aw¥ aia*®!, ?®i»fi « aaiamj! •niqfwe ^iwiaq® 
»iawa csica aia elfapw 5 a ri ; faf*? 

Hafi® cf 5 , qfaf* « «JW aif«®i ‘fia? «nae ®fCT^ H*! 
aivi jji^a iiFi!*iar aa^j?®! ca capia aifaw ^aie- aTiawa 
aw a'Hel^ca ^•na'ta ^laa aviai^ca ®R'g=^a iaca 
?aca aita 1 caarca^ acsnfawjflai ^ awfa’F®! 

« naH 5 a awa aKai aaicaiaj afacaa hc® 'jsica 
aaw't I 

«wa aa war wa faa^aal^ <31 vW fan ®ia Saaa 
'^f'5»si qT:<j awafawca afacaw ®sf«(5a 


ai^asCT I iii^ aw ®Ta aaiq asff aia sii-aiai 

•na? a^iaffc^ ailc^iwai awiwi «iiana-afa«!a <aa^ aca 
caaTs aapfai, fa-’^cac®? a®t«( e faapaui >aa^ atacaw 
’v^^awa a?q>stfai 1 

aa^ ajfara siiafji^ gic*?:?! aiq faSa ¥ca 
Saaca sii-aiaia acs? fafas? a*ac^a faf^aa Saca 1 
efaaw e^tqw Hp ajiatamf ai Sr^iiaiaiift, 
Saw ai aasqafa, 5)5(Hif®afa aiaai aiaf?^ 5eaia 
’Fwao Saacaa afacaca fjjt?® 1 

stiqfyiar h.*?®! qae® ^a® caiaiia = 3 ^ '® H****®^ 

awicaa faariq (emotional development) 1 
faa'ia Saaa«Svcaicaa n^-afacacaa Saca t«vra 
aica friSaalst 1 Saacaa afacaa calat^w ayfaa 
fri*fia^ I Saaca fap aews waf'g® 5 a ^i-aiaia 

Sa« I ®i5 iiwa etaq >iaci e ^arcaia, 

fap at® aiisaq, aw « W 5 a^l® af®^6 faaal 
fap af^ia afa^i (emotional life) akqa 
a^war I afscataa faH®i fa^a a^at® aasfaa 
®i3®sij n^aHft fan fan aits'? atf c®]ia t ca^ia 
aiaraq fa^wa 'gsi^iw ®'l^af ta^ai afacacaa 'swatfac® 
aicaa^if® a 5 w^ aaifa® 5B «at ®ra rpca aicqa 

*itai wfav aia>i^faa aaq®i c?ai fac® area 1 «Kr 
fqw ai-aaf fa^wa af® as'^wa Saasi^etaf aiiBaca 
®icqa aw ^f^aaiaw (inferiority feeling) aia ^ 
5ca aica 1 

oicaar aaca^ facaa area ai-aiaia aia«ai5la ansaa 
“^53 afacaacar fap sj? aiafaa- fa^^icaa afaa^l area 
^fK® aica I >a aawa aiaaaa ^nsaqaiaifaa 5c® aica« 
acai^aif®fa® a'tiiw »}«qeTi « qiaa fap aifswa 
aiaifa^ farriaw caia a^ca 1 aiaaiai^f^i ataca fa^a 
diaifaaia awi aw 1 fa^ aiawa aig aqiais aie^ 1 
iJia 5?;gt a5W® a^fa c=<rS "iiawa 

fa|w fatal? area sfaaf®, owiai fanca afaa® 5a, 
wS a? afaaiB ayfaa aca aiaa c5?ca wa t«at 
afaaw flaw's c^w aifaa f^c® aiaa area ^ 1 

m-aiaia ^fafis aiwea fa^ swai « ai«aia aeai 
aiaaw ww asiaiai eaca ai 1 «if®fas ^laca ca 
aailariaa, n«(aa 'Q afa^if® 5ca ; afaaia afaw 
'aiacaa a^aafa aear ai areata ai«if®ia aia 
aiafav aiaaiai 5aia ' 5 ira«Ft atear 1,_.. - 


♦ rtcmf^ii ascaa, ’pfn»'f®i-7vto 00 6 
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( 37®si srt, 5*1-6* 


H'p at® e '^'rpflfn w^ncai 
’jcsf ®ni ia^i'5i®j ^ncv sn, dwifw*! ’ips 
? 4C«ic<F « Biaawsils ci?ng^<i siw ^ta, ?Fc«r 
£.*1 FjJCttv ^wirasT ^sc® *iiH mi iaa**si 

f«i«i wiv FaFc^R F^ew snjrf»i¥ ^ 

’•» SIS *iW5 m’? vac® «ncv ®?aaK «flapi« c*f 
»j?c^ c^im« fm«f8 *rw File® *fi«i m i 

sii-mma «iF®F5f Swi«fi mvw cj^ 
eii’fi'wn 5 F«®w ’Pat® 'feiai F«f' 5 a *ii5iC4 «i^t5 »ffa»rf«j®j 
«fF5a »fw*f Ffifa*^ vea sfw c^^laitJiia ®cti 
® iFaa« F“t'^ia S^ca siRF*i*f sicna 5?F«* afca41 
ffmu® Fitcofa nFSi®ia a^ca ’aat® ^ac® F»ii 
siwFav $«a « 5?*5^ia ^ws aitv i ®ia afFaca 
F^IV® caatia:®?!. 5WW « Fjai¥B!ici»ia ®ia¥pa ri 
ai¥ia awFJiv Fa^Ta aiai iiia, paw c¥ia wra 
anFaaf ®]a^isn« ^ita i 

F’aia ai»5i ’wcai m-aiara ®i?®Fa« jF^^i f-iiga 
arsiFa¥ »n^lfa¥ Fa¥ic*t aiiai® a^ia ^ca^ oRia«ii¥ 
■»ffa*iR®i ai ¥it«a rFF® •nefwa *k«! F«i'a ifa»iaiF®¥a5 
5 ca *npc® ^ica «a? ®ia ®Faa« ^laa gF^^sia ^lagH 
5C® ♦fira I »iia Jia aca a? f¥si »ii^ ca ai'si aacai 
aiF®Faf *iiaaR®i F-iucv ^isfFwa anw ai»iii*aa ¥ca 
c®icsf, ¥c»r m vwKa af Jit ^a^iaia C5*6i ¥ta Fiis’isr 
aic¥ I oi’iFas5«®i ai ei^?®ia «« ca ¥aal 
»Rf « wr5Tfa¥ aiac® ■aica m i 

F-i'ja aF®[d ¥ic«fa gfS aacer, yisncensm ^aw, ai 
®ic¥ FawR aiFau C¥w ¥W ¥ac® aiai Facei F«a'a ffw 
Faewa fe^ica ®ipb « ®ii^Fa'sia aiiFaca (?m ; ^car 
«FaaR ¥tacae ca a^wa ai^iaj ?ii?i c¥ia ¥iaaa 
aiFaa Fat® «a ♦iia i «ijaia cvia c¥ia c*kb Fai ai- 
aiaifl aF®Ffi ¥i» asnesfrewa gF^c® caat® if. ¥ca laa? 
acaa a®ia® aat« wfaFa? iga 'Ql^ i 

ai «iaai aiata ®iac5aa aca Facara w'Facaa a>s(®ia 
atFa Fac^a Fa*ia m^wi fiiai Nmawa^ta 

*f?t® *ncaa» ^esr f-i^a amari «naF*if® ^eaia 
•fF^ar* aa< 5©[ai ®ia aaicaireai ¥Bt® aicaa i <at¥Co 
?»f '5 Fac«a aF® jsiaia ««a« Fat«a ant^a a>aEai « 
aa^fcaa waia crib gF** c^aia i 5aa c^cb F«f'5 a«i^»iia' 
®iww <wa Faai ¥ca ai i 

aca¥ asrai ai « aiai F'aicT c¥ia ¥ta ®ia 
awnF«Fa« 5 WIJIa ¥W vaic® era: ca6i F^iga 
•iw <5i®Mi ¥>*5iTa! oia? ¥«R« ai ciaea ?ca *fipt® 
mw I ml a»*&i3 F'a»ia Fa«i apfla®i ssa 
ma< aas e aFaaal 


aiFa® ?eaw aa awratca eiaifw aic¥ i c¥ia 
cvia ml aacaa '^F®¥a aFiiaa ^F** ¥Ha, 
me® Fa'pi aaiaFiaj® « gF-sanas 5ca ait¥ ma? F«wi 
aiT?® aa i Fai*® (perfect) 5«aia Fsam F^n 
¥W¥t^ ana’® at 61 ca maFa* 6ii*i ^*ii® «it¥ mat 
wa cvcB Fav® ai 5«aRi <Bii»i»asni caia ¥j» wm 
asa®^ c»im »na (abulia) i 

aiaFav iga[®ia ■nFaca'n aatsw gia® aa F'n'g ana 
aw! ca? « ®]Biaiai cacaf aFm® acw i c¥ia ¥iaw 
F^ia aca ai e aiaia 'Bwaiaj ait® aisiacaii amn 
F*i> 5 a awFa® fa ?aia a«iaai i F»if «ia ai, 
aiai, «iltaR « cianm Fav^wwa ca? « ®T®ai»na 
^eic*f f*?, aieiFa® aifi ?ta ’ic? oefe • ®il la? 
«maiaia 'asiataia aiaFav nuBia i 

ca aj'« ^*f“ica Fawa fc? caw ¥ta Fa ca ®ia 
®Faaw c’Piaie ?c® ♦uca ai i aima^® 

®waia] F»ifa aca mta wa Faaia^i caw mat Facia 
irisa aic® at6®a®! ai ®Ta faaia aiFasa ^kaa a?W¥ i 
ai 6 aiaja ■aia’^Faw f®® a^^ia^o F“!fa aac® 
FasFw® aca Faancitaitaa creia ¥?i® <iica i 
mfiipi ai ai aiaia 'siica*fi1aca? aiaa®)® anew ?jc?a 
wFacaw f® aiafai®! 5fP? cawia *fc^ aF«a®¥ ?c® 
wica I 'swaa &a?i, Sc^aai, «iiaa o wiacaa acai 
*fFaFaF®caicaa <i«ia, Facia aic® itFan 'wai ?la- 
aai®i mat F«ifa aF® citalFfi ®if 5 aa F*ifa aaci FasFw® 
¥ca, ¥C8T Faf aFii uisacaa ai fti ai cwta ai aiaia 
®T5iai*iw acai ^ aacaa «!iai®, 'siaaiai^la iisica^ 
«i®ia ?ca ^ I 

Sicwia calms aFa^ a>F< e atfF®a at^»f mat 
aFw* « aHiav®! « a>F»iaa ai?5^ ipiw cicb 
^■ iwcaa maiF® ga mta ft « fia aiaFai®! *ika 
ai?iai ¥ca i laaFfcm ma Fawal® aFitaw aptFam 
eiwasfF®c¥ ®Fs®a lac® »iKa i f® aiaFai ii®5 mSica 
fcwa aFataw « ailwa 'gFaiii ®il » 

m®i?i a^aica Saabaa I'Faca api fs® miaca 
c®iScaa aca ca ^a*i ^F^ ®i aaia«a ga mai KBTia i 
¥^a®i aicaa aiiaai aitaa ai?B^ citi aF«® aia lasa 
aiaFai ica-n c®i® ica mat sicaa aca aia?iiiSHaw 
iw:a I ai-aiaw miaia aiia acw cal Fafsi aaasi 
'wiTta aicai aatal Fasw. iiaiaiFii « iiai- 
ciFam 5ca mpp 'eci« aKWi anayt^i® ftw ®f« ma 
Faaca ai-aiaia ^an Fwiga aca« atfiFa® la i rninpi 
anca lawww afFa« wiScaa aacw "aW mw -jr^a 
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srprf’i^ 


®CT I if•!?*?*! WC’»'0 «l!fl»VT9f 

OTSSI if mi I JUS^^T^PW ^FCBT ^CcT 5R« 

rttfTwre ai®ilT!:v 5^«5«i «tc<f ^w-sirjfn *?t5 c«Tjist 
ti5 sfhiCT ®ra a®if^ 

*11^ I sn*»iT^i « 9131^ f?)c?r c?t5 

cn? ♦i?wroi c<!i65i<s *iRi Will e Swwa ‘!3^«i^«fi?i 
*fcv • «tI fjf|h?t CT^i 

nwui Nb! 5C? ’f^w I 

^sn5^f»iv®w aTsPft"! ak^TfB!« f»i>5?iit 


f«i'^WM «I*ll^!ll«if'1», BJ'JS'S'^l, WPiai® 
«n5««ivi2l f»iifw7, '5i?®!:*i:iia5j«i vj?[, 

W'fflirt ffi"*!®! ^juf msft-rft, «nftu® 

^5vBa 5JWlf«¥ 

©lawi^’N af2*i® 5s i 

»CBW5^lf®?5« t?J5:, *11=^^, 'SWBSBTI « 

^i=^i®aira ®TH f»i'iiiiJic«F a«wt« ’JM ac«w*ife 
'5191 ffra aci^rc®^ ^jisi f?PFTi;»i?i sj'sisj ^ircs 
=5t 6’!'2 'siliWSf ^ib;c« c« 1*^IW1$ ?5| '^'ksW ^aiB I 


c® f? c^ri %5Tt; 

®* ^c^B5a c^iR^-g Um -'(‘bi*! b^>icb 2 
BfclTB»i\s fBWB ^ca »91C®a 

5!5J?^ fsiac^ 
oncBiiiRi B'CBW'R I ag faf»f>^ 

Bjffa 'msa'ie 's^csrifs® 

5C1IW i [ 80-00 1 

2i«ft 

Sl??ai»9 ^can^wiw i 
>w»iifii® <3 *fTa<if«i® 5i‘v'»?‘i I iif 

5WI a^*ia »jf® ©»f9iw I 

[ ;>(i-oo ] 


^^<5J 

5i"*n»f^i * ®« ®§i5i^ [ :^<i'oo ] 

I%f6'$ 

5C9f^ sc^i^iiang >i'"'iiW® 

519 fsffl® “T^efur 
>«^9®l I [ 00*00 ] 

Bca?^ scinai^na e 

5i55i»i5 -gOTa 'sn^iai^» r q<i-oo ] 

'ST^C's? “t% 

®: *l?*I'|9«l ‘fl»l^‘0 I >51^5®! iHVlPSfsi 
^la'Biaai'S i [ oo‘oo ] 


»Itf?®T ST^JiW 


^5«H >i!ii« <3 faaav ac 

siT^ 

a^ifn® S'? 

;«t?F5T-^?n 

5janwii aigtaa 5?f-Bncawpi5 acaw*? siwa m^neu?, aciitR ansif?^ ^nsa*! q 
sw ««nR-9ia‘n5 ef^ic® Jawf^r^ «facsa*! • aw *w 6wi 

•Am Sfisn / 5?acv9 aiT®a--q4 mmi • •iwowffBiia faaR ia>o 

)■—®o »fa>ii I “afflafia aifav^ ^lai > fiawi s—ai^a, fa f® sjss 



5TC«Tti5r^»rl?r fsRS* 


hl% ?l® •155 eilC? C’i'^ifsiC® 5 f ^5*1 <«▼ 

«I5 >isi»MI I *I5C5 'll 5W>iil ’iS^® ^5WC¥ «?■! 

«fl5? C^^USJM ce^i ^I 5I55I1 CT€5I 

J!5t5i:5 5FSI 5i:sC5 I 5'«l^( 5£?;« ifll C5 5f5f^I5 

sfraiJi «‘i?ji ^ceri »fHCT ?55H ?C5 aiics? 

af®fj)5® ^5W5 «fksil*l f551i®l ' 

cw siw 5«5i f^ifea *15 «, ^ei’vraiav 

C5-«i5lf<l»I *155 I C«!£5^- VST-<;>reBl 5ll-'J5W5 Sf® 51^^ 

J1»5 WOgi 55 «ol| a'iW’f lS af®l5M ’^SC® 

ww at 5fc^t *i5^’5i w«5i 'f5>5i5-*a?iu*ics[l5 
WC^ 5!|[-^‘l a^®C511 ^515 efJli a£51«Fft5 515 5!51 55 fjf, 
®it 45*1 c>it «i*5i!5® $m aflia a^F^icst 515 
V5C® 5£5 a5? ®is afa^m « la 5? 5t5 c^i 5^51 59iit 

5If5tl I 

’llaC5>5*^55 ?5fo{55ri:5 5C® aO-8?»I ^?5® 5t5, 51^ 
5C5, ®l?5¥ ■s'ffs^K*! “!•» 5C5 I a5 CVWftlt «ia- 

C55TI5C5mi J!5 I ■l^r'j5£‘15 5naiatf 55® a5sie?5pn5 ^5 
ai5 f5 'aiistwa C5W • '511551 ♦ifaca*! 5J**fC5S 5C5’^ ’E8®5 
5t, a$i ®I5 a^$i *5135 5C® •nw I ®C5 arieft^^wia mx 
5lt5f5C5f a$*M5 '5!l<3ai», s^tC^S ®Tt5I5 ^SV15. TO 
®i»Ti-»ii’i] aiwa 5*1, cacsja ®’ta 5*1 5ih t®iif5c® 5ip» 
51CT1 laifflai aif^iia^i «ig®5 ^^ac® *iif5 \ ai®i8! taw 
i®f3 5£E5, *U®ieT £58! £>^-l£*W »!’5-?55 ^5t C5f»J, a6l 
vw¥i®i5i5jtai “flat tSa *fi£5ii 1 

•fB!-^5C*ia 55>in« ^WH Iil®f5£5 C5»I £»I£5hf I 

5f«i-f5£5a 951 ca£fia cam 45 ^ 5i'5i5if5 <5i<iii£fa to <«▼ 

51555—51 C!f®ff5 ^51 C5«l 5n»lM 1 

^?aC5“I-^5C55 5C5! 5l^'?55t *ltK*WI I 

9155 aaic^a »icf 9Rai afag^c^S 5i®i>i c&si 
f5|^C5 1 5I5I5 5f5 fa^ai *!I 55, ®C5 «I5 9BI C5 

®ai55 ?S5 ®l 59115 'SIC’WI ai£5 51 I 

ai9f$ Jia5i5»!fl fac^acaa oifea® ^cw acawii, 
“ca^HatRi aiaK’i 5it£a'£95 •5(5i5'i$B-Ji5 afaam cah 
£5515915 CailC'VC^a 35561 5151 55£5, ^£5 £551 fWC® TO 
i55»)5H® < £55K*1 ’liei^ia Blt-swt® £5!5 C9151C5 tC5 
tiawl« 5(t9ia £515 I £5 aiBcsra 5i®ic5 «|!9r55i asf® 
£551C*1 !55C515t5 >1^511 5I?C® ^ICa 1 '0115 51®IC51*1- 
91^5 555 fl«f59J £B:9 «1P1£® TO 5151519 55?C5ia 
9n5515 £5mC9” ( 5a}f5—6-11.81 ) I 

5 i®m ^15« vt «iaw55 9iiai5Pi af$f6 i 5k 


51^ aaiic 51C9, ®£5 ^^5® 5i®i5i Jica to 5rai?i 
<ow 51 ^ 961 9f®’ja5 9?c®' vnc51 ar|-a5i5: 

Bica aa^®-k'$5 I «fl®9I9f 51£5 5151515 99191®! , 
“I5£a5 ^*15 kca 5TB15 95*C5k 515 515. ®^® ^5® 
5i®i5 f9| a?asnc5 fain aiaic^a ^csi to 
5]k96l 5;a® 9C5 1 51£?5 £5£5 51®15 351^® 1£« 

5«5 aca 51®l£5a 9C5 5!5, k5l® 5T®15 5C5 515 

ai5a aipaa k>i9 5i®i5 aiCT 9151^5 vca t 

JJllBI, 5^191C9T Jj1^ai£®5 9£ef, '^ka 9£9l 5T®tt»H k5 
5lfil56| 5C5 515 '55^ 5I®15 »lk51C5 >15! 5£5 CCi I 

k'? ®55t 515^59 ifl5C 8 ??® k'«a I ijk® 51®15 
9515 49 kak® aia’?! 5i9i 55915 1 sn^5£9 

kC95 £51 aW'?! 9£a kc® 5C5 I 

■ite faCR 55*1 5I®151 ka, 5i5il!5 f 5I»115 5C9P £5l5I 
k£9T ISlkk9 £5‘tat'515 ®C5 515 451 »1*5£51| HW^WSII 
9i« 51915 ^£9fl «Ci5 ■ ®5*1 '0I5'?! 9515? I 

^51 4t 95151^®! a®19 9£5£1*3 <liai SJIC? 51 C? ®| S59lk, 
9C5£a5 I «flc®5 511115 49515 faam't 5i£<i 461 

£51511 51C5 I 

5I^-^5 £515 95C® !?C91 JC^I 515^1 kC® 5C5 I 49, 
5I®T5 5I£® ^t5® 5C® *11 ''IlCa ®ia 515*51 951 '51«ll^ 
51?:?5C«15 59 951 51 S^Ji-’SlWt >155 af®Cai5 911 I 

5t, £5-5I®PI ?k® isca “^CigCf ®1 f5>^5i 5315 51391 
£5«ai 1 

4^51591 £5t5^ 5»ia9®l£5 kc® ^£5 £*19*11 4^ 5)3'6I 

?c® m 9f691®l mi *159 453 C|*»l 5Ja31IW9 I 

511.-^5 atow 9515 951 «llf5 496l *159 na^i 
9 cak, 453 ♦latapisif 991 ciT-iia? i 4614961 ai^t 5 
515915 *151^3 5911 <ra I 4t 51591 £5-£9ISl -tacaa 511* 
^ f«1515C55 •few *ltI59 ^5 I 

51®l£*l £5*1991 m\< 51^-?5C55 965 C5^kl 591- 

(1) 951, (2) 91^5 acquit®, (3) »n»!915 

(4) 5itcai“9kq, (5) qitciwq onwit® I®irt51 

45 *i5Utwt 9Sl-£5f»l 9C9l g^lga 55 I £*1951 5k 
4^*1991 H5i-kfa®-5i®w 9C9ia 551 kcs a^rk® ^ai 5ia 
aC 5 , 4t 5991 a51£«f3 4961 5? 939 «K9I ^CH-to 51 
f«C9 to, ^915 ac51 £9:9 5IC5 453 C5-51®?5 991 
a?aff55 9CB £5f5C5 9n>K5 ®i 9«i k^faia C4kC5 I 
«WIC55 C5W‘i-lTOa 9*11 |‘9ia 515^11^* ai^kww 
c<K9 5C9i^mc« I 4C® c5tai 991 afawa 9X5 «iic*i 
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’iw «t«n snw BfC5i 

5CU ^ « ^sj a?«i xrcss? ®i—fjimiS 

C5CII ▼*! \ 

j*?p-i5 uii^ «*f|[i ?i?«f vf?tc?i 

^1 3?m cifv »nw CT, c*\n »i4ica 
•ffflwi TBia »f?i, «*i5H 'Site's ®ii 5 c5i^ I iasi:i 
'SUnC’HI C*l ’ll '51 'Sl^te date's I 'SWC!?* « 
wtfiT, ▼Dsli c«K» s*c?Ri sierra si«n ^'fw «i:9i5 ac^«i 
▼««. ®ni site? SCSI fsisilsi 5C'® lull's 
▼!Ct sil C^steca ®lTSiCt 551 5«vi)W I 

Cll5 :i5fcsg ^TJ?- HrjjK 

^W519 ^81 siH^ I 

^51 ^Tlpl 'SIflJ Sirca! 91Jll?lte''S n^\C<k S1C«!! fra =91^ 
a^ite® 'S9CS1 9f$!5i sii?i, > 5^9 

5IR SIC'S 'aiS'Q fs'ig C>I9VS; asfifs 95?19pi 5C9 I 
esj SH S<5CSI ^R5WC5NJ «a?H 

?C9, «! 9 efBI-vfkSSjei giJl^ 51-ni51CJi 'sra ^ICH 
B!1B 'SSI 51IC9 I 

ifl’pfs C'niSII’FTH ^I CBtC^l atef<i!Jl aiB wesi 
!?9f I ♦(icfS sfimte®ic9 sisiisi 'sii6f$ ac’siiA 'Eist ^ai 1 
ts^i ¥ac9i ac¥ii-5i':«m 'sna^ caf»i 'S'ai tsic® ai« 1 
ac^iA^Teic’s «®f fftn 'isiJ''5ica Bacs 5ca ca^i ®C9ia 
’IBlaSl 5Ca £511$ |B5Sia '51*{|£«l, aif'9‘ ’glfgf ^lafj «1I^P5 I 
aiJisiaij JutEis IS (U) 'sii^tea siei iw ai*iiaite ac^it- 
5itp ni'Tca I Ji^csims'ia) ^csia fg-aig eiisfca a<(5i 
acf ic$9 3 ^ 1 ^ 1 '5i<c*i SIC5R ai| msca 'ssii 
aaasi ac’t'Tctei «f»i-'5c»!a £a“i«iite^6i tecs 1 fis^a acsiifc 
tusite ®ica ciswaii Jis^iai aaa'st, '5«i! '5®’S« 
acs-irta 3?CT ^9f m'fca 1 'sigsjaij sicwa c?i^ "iis 
*jc^a sicsil ac^icia sftsi '5i%«i «iisca ai? 

^ oc-ricia sisi'^csia ^sSi tges aiipicsi 

aisca I lal a'foi ^s^caa sitsf efcala »icv 

aw.Isnte, aiJwaig 5i»i ?iai i« 5ca 1 

'SiaRi ate caa aca-icia caa sieif^a aca* £ 951 ?®^^ 
aivaa spua-esnSa 'sai ar^ mmm 5 a ®ca, acsii^teia 
cBiaana af«ia 'Sl aiafaa ai*acfea ailca caa to atiaca 
’poi »^a®T acvi4q[f«!a t®scaa a^a aaasi ac^iit^eics 
a'oifeis t«|Bica aaa acaficia ai®ia £*ia ac^ii^ 
5C9I aiiaca (fea^ ai^ca catew aiPKa 1 aaa acaiii ai^ca 
caca ^te« aispi jaca <^9 laaf »iiaf$ ac’fi^ "sitesa 
aaia a'W arcaia spo teca aaif?® 5 aia 'sicsi aifa ^te® 
«c8i am aica isa^ £*ia ac^ii teca te^facaa 
^iwi te>iii aispi caa aca i [ acaa tea i 


aaa ’rc'fa aaa swtea aiicaaa faev inate csi'si 
siiaicai aiTO taa? £af$ j^aa ailtfa teca tscar 
aiac® 5ca, aits ’^a a? arai ai *i®sp ^snte jats ai 
■nica I aaitea 'siaa tea>f$ vi»a tesavia aiwa acaj 
?aicai mvea 1 caa vcsr caa aaitea maif^ sa aFc^a 
tesaaria atfat] ’aiiR aia-ca, (na^ aiai 5,«to fajiawtei® 
aia!»ta SFJR ( ai ^ra) 5iia?c*ii ai^pca 1 ate aivaa 
jpiR smicai aa sea, caica aiBia caiaa vaia isai 
^^^^[teTa tescaa aisia c$ca aia a-ata» aaa visp 
cfica ca'sai ailcaa ^tes ait caa ^pcfa a»i teca caa 
^aia asm fa'ji aisia f^caca caa to i aisicaa ?tes 
5i^»i ajai *i!a5iica «cai ^cai teca caaical caev aica 1 

aiBia ♦tica caaaiei anw, «fi| aisra- 

fa^tesia^ ®ai “aite^i” >a’*f§ cai6 ai, ai «!ilfe»ni»®a 
Sto ^ai aica 1 aita^i BWicaia fajia <c| Jraai 
aiilfi £*tisd cac^l ^yai aica 1 aw aaaaicat ca 
*nl*f aisi teca caca, aifaTO aRi cal ’ai|*f caev 
551 aaaai? wai area i 5ii|$ cnics^a ' S*ia Tsp$ 
amia 5ai tetew aiaTO amc® to i ><11 ’la'ia 
aia'Sia esn aia« cate ’I'gca ai 1 

^a^a ca aeite aifa'sia -afaitea ’aicaa aaa 'spa* 
^''pca cafta aiai aaa veap Bia?«?s 5c«i3 T«®a 
<5iafa aica 1 fasia ai«T6 ailca esiesa acsr 

Eiiaicai aiaca 1 caites aisia si csi® fata f'ssca 
^'sca I esiesa. ta ^ ailsiR ca$ aiai «ii^3 aiaca 
aics c’fiai-aia'?, assr ai «i6 •fite Isnte testa gear 
cats ai »iTca 1 

8«iJi ^•qi cac'»F aisra tesla 'tea' aiaia a^caiasial 
api aiaca, m{ tei* sal sica fasla cata ’$sla, '^sla 
caca 5^4 Isiite to 'si^a ai caa apaaisiasca 
c^^iTO I ateaical sa a*? caca ana sa ap^ aiaia 
aaa aisia ecaia tesa faca na aiteffa aaca 1 sa 
aca sa saf$ a'a ®iicaa aaa aisia ’{^^ic-aapi-tata 
TO ^^ca I '5i«Sa ai caa aa caca aisia caa to 
ailca amaca sate c«iiaa-‘«Tip*ia (aiaaa aic^ia) 
$'t!i I aaa at^ aisia cki« teca gaca sa? caa 
aa teca aisia cateca aica 1 aaiasl caR aap teca 
aisia caa 5 «ai ai tR'H a^scaia aaia aai *iw sas 
♦ftetea »iiCBa a^tani^te sw aca «nSca tec® to i 

aifaai te?i aiesa a^fsi aaa saica i ^tesama 
*f!5if«R -mcaa ?afaR acaa tesa teca aitew aai? 
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I 37«*i 5*1-5* 

»iJW »OTf Sit'll Wn ^ifflsiiw 1. ^*11—^I®KSi «I»ISIW ^^8!, ^1 l|t»IW 

^ I B5r 5-SI «iFi ^1 c!ii«i 5w ®*Pi 'rtw «if*j ^ eiRJFii ^»isnq ♦i»fi«f snf^vni w?iPi! 

^Rf <irai3i <»9R! s® '3na c'rt"! '* 1 '^®! «iTvw S'! I s[cs siw 1 ^Husr^* 

v£i»;q< fsta^a® ®ic*i nj/:B rw atwa «fa^fpia ^«nf*fa ®^i *1®^*] 5^® 

aiaii «Tt(c® tea t f«R;« Rsr g^pi ii«w i 

iiac «j;i. ii»W -pfi^vf f^c 5 Bntnca spbi «5 ^c? ffc® 2. Rrtsi sicfiiani!® wiw cnof aw 

W'l • "aca*! fiiwia rots «ri? «<iaa®w 66 (®«ii, i wrtsi 

faafa® vac® s-ca ca, vcRfs f«®Wf rr ‘flvfii srenrsi^® <nw ■la'twa aw '5? i >*81 a»5t 

Ria-®»i a^j aita 5 sit?j I rcr aw ^ ^i fsifa® iK® aiw i 'svifavais 



aihvi (ai®ia fa'aT'SVTiiv )—(1) 'ii?9vw fvc«, (2) rtIrji w*. (3) C6i®. 

(4) ®i*fa55 afeit<w niD, (5) awcaa s=i«, (6) rw, (7) rr awa T?i«av (8) rr 
at^asa^siR. (9) RR tsi9(c5i8 >ii tm, (10) rr fswav, (11) '*r wcr 
ojjii vw awcafl RR, (12) rcrb T®®?i t«rc« ^ a^i5. (13) rr ji8«ibsi otr 

aita, (14) RRBR?, (15) rr fRifcsw OTR aria, (16) rr fR9lsi, (17) rr-®r, 

(18) afRtw aitB9 (19) f'lJR rIr® wiw (5nvaR)ai'a, (20) f<>aR 

a]®R, (21) a*fl‘“J's siiT^^w wiRivra, ri*?* atvi* Wa*) anR i 

afRfRR aiCB^ W®R WtR ?11 ^ ^ '«Ca RWW RtR« SWJ f«»K SRlf?® 5^1* RKR MR RR^l 
<l(RfS®iRlCSII§?RtRi«5CR, RRCaaR.WCR l*fC5 CRtsi RpWaRCRgtR to RtR§ WR *IIW W 
»l*lsn#f av^tR I RRl ifiRt^ Wl6. RR f*ft8^RT*R OTW53 5W 1 

afcfi RR R?5^?fi5 RRtRca afRfsR aiifiB Rcn^i aiRRif «wi^, tjfitai rt*r, RiHidic®^ 

a8 VW SITCT I RCR iRf atssilCa »[CR *l«, 

aecfls £*iaRR «aRrf<iRRW RtRi f«®« to rtcr «a f*i 

RWR RflScaip^ ‘flRlfi RW 51*1 BRt® atow rcr-'sicr to ^®r afs'jR • 

^81 r 1® aw?i*i sU'Siwii «R« m ^iiaicB awfsiR a*lhFis aw< ®w?rrr R®> 

RrtRilfa i cw *— R*B R 51 cat* I <«% aif«i alf asa wafRW aw 
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▼«! w '8cn <•’1^ ▼rtVSf V»I»IW J)W[ 
Bimi ▼«! *ra I 

▼BTfrai "f^cB «*«! viivfil aiipi sfflJiii i 

v«ivwwi 5 ?ifl fgilfj? fewer, c^cSisr nif? ^enfir 
5«r (?rww i j^^snw feceter cspncn^s i«5 stw 
« i5i 5C*w • ai« <wfBrv fB»t 5 i«i?( 'snt? 
c^fjlw sifera <si^K m <iEREni fezerer sifsre snfi? i 
’j® 5 ^ am «r»t i?i«w ’iifip «c55(i aigra «i|5ra 
fsifirca « fv afasiic*! ei ’eai 





ait sjiai ^CBi * a^esii cstaisia csif, 
▼ervisi 3 wtaiaf 1984, farrier 3-15 
^a iiii I ®ia5 aif^*! «ia afara erai ati^afal 
«p afs)^ 85*1 ^ai 5caw i 8® a^ca ajp «f«i 
mf? ai^wi—a»i 5:ieia 5a® JBfi^iwi 
®t ®C!rar awa ^la wa^ c*h sic^i 5 a 
«‘iaia eai 1 «i£aafi fawf^Jifcv ai® afi ▼b!?fi®i 
“ c^ anflCf f«f«iJii ^at^ aeiw^i, fata siaaia 
mm. f^t! '«aica caa «f“i f«^ ana «‘iai 
aia m wwicf»” 

▼•r^ieia aicav aaaji anre-aram erer aiaii ^faa 5 *i, 
’demcair, at e^aais aiaw Isnff; 
fat aacsca artaf mx vf^a aaaii ?«! ^ 

«fai am caa vca caaia aiai w w Sivi aita m% 
ca«ai 55ii5-?aft aiftaa ? ina wai fv aw?! caesi 
? «iK itiincar 'sinft—f<at 1? sti’ntsi? 

^^tia fac*w caia ^f® ai ^faa'Sa 5 ca ai 1 ^ wear 


wrcar ft^«f osm ^caar fasr 1 aif^awa eras af®f«R 
af®f6 jt^m ^?ts® 5 ce 8 “aiW»$i ca laaia-asncaa 

ac 9 f 1 

wia vfa 5a® feracaa, araia ^fa f*F c^^afer ca'ini ? 
ai®m tfa® 5csi ca-aia^ ca^ai aia wa'^ta 5 fv|gi 

*^K 5 ii 5 ai arai c^ier 1 f^^ tjj >}»»sr ^^jjcei s<i)|[.^g«i 

®Ta ^aa^fsi afa faaaa ^ai aw, ®ca atf^aa aica a^a 1 
ait ^fa® 51 ^ aaia® twi 'flas ca’iaia 1 ca'iaia acar 
aiaia^ia ana aic^r ai «iaf»a "^f® 1 

5C5ri iflat ca'iai faaiaa ’fsia wni '^(.an ^aaifec® aa 
£®fa ^ta aR5Ta =aac® 5ta 1 

tC*lia Sta 5 [ 5 T—‘FS 5 f) S g:-' i^rBf 

aiai ^<T 3 r< tt®’). ^isi ..■stfifia rsi 

aifSa t*c^i ^scf'fa tt«Ti <.ar'5cs'i -vi ^*i««i 1 
■^^fer •nit? 6sri6ws aaa 5 i»ia ewea lu-ta ,ajt^ j 
ta 5191 ’^! atsf ai’eaia t^er^ai ai^ita ©?c-.- 5?!tec® 

aica ai 

ai8i3 aja a^aia s ■aaif®;® ■afaasjeicaisn 

‘fl^fS “•*« tf®i-C“iia»” as £®fa at?c® 5ca 1 ®£a »fca 
aic® ^aeriB 51$ (ua? i^aia asw tf*>c?i nt? ai aiw 
cafacT tac*ia eiw aiac® 5ta aaia snt^i 1 

■aatfsr cniav aci uj^efe ■nferfacaa w. ^m 
aiaca I inatfS estena f®®a ?nfaa S*ica (flt$ ai^n ^ca i 
^91 «iiCDi < 5 ia‘ir»T ew eii ai«Fca i (nafe caifii awa 
^ICBB ®fc®r ceiaicai eii^fca ataita asa ca'vfaa'sj 
^i^c*ia ac9? t* ai^ca 1 aaa ®iai j’a aiai 

wc^ C“ii5a ’vea caca, liieai aaa aics ujaffii tMifi 
*<‘151 niivta aisi c«icT *ii^c*ta twa aiaiai ^aa a^a 
aiaia e^ai laar ^itc’ia ta aic® 'snSc^ ?{ig 
ailaicaa ^^^sfiei fata ai^c^ia 5*161 civi aia^ta 1 aiaig 
*ic? awi ^FMea 9ii®i ^•snfa ®i ai 5 cbi awa 
5*1 «ii6cv fat® *1113 I 

•iferfaa 6fsr*ntfla ac8 a^ia i«arf$ *nl<i eii^iiiai 
«iiasca aia i«*p 6 i ^a matca ♦ncaa f®®ca #ian airca 1 
<"ii8.af6a a^ai 5a eimicai ai*fca isafS wiaiwi fetsfai 
sifai® ai^aa ^"aa aw 1 aiaaa ai*a siaiicer 
aiD aaiat aieia c 6 ca aia vta caca <aa^ spcei ^iferfaa 
aicD eriaicai "siaa fawa aaa ail^ fata tfai a5 ai®ia 
ajeiaicD acaa vaca« ai^caa ca fa fata ai®ia 
eiei^ntoa f®®ca gaw ca^ icaa mm *icaa Saa ca tf®! 
^51 5 IIC 5 ®i aia fata atf?ca ^f?ca facet aa ®i bisi 
• aicaa acai •gt'a caca ^aa^ ^ficB y-car ®i i^cet f'^^jsaiw-" 
c«af aica I 
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[ 37W ^ $si-6i 5WH 

•piraia ®efi iflsi? Mu vn, ^sei acii«ii^« f*iw*» ’^mn 'wct i 

mm Mir iiw gc’^ «s!i?i gw 8i:*6i, sipi wini MfJi araiT?v—f^ir 

siic^ no acnien n® t®®i3Hi nnai wa fnc® ?m t ’vca a«i^ i ¥«an siawai ^rai e[iBnfsi--'fll aw 
«j5Ri gwi wear t®w wi, nasfj J®ta ^ca i fa«pR asia ¥tfl jwvia «*«! Maw fac<^ i 

c^-jjar5T »ifa w >i«aai5 area (.^igfer wsr®im «5t ig»[ ffsgj vsen ®icnar aw^ragwn 

nra? aw. *fa gtei-wwa c®silii ®ita^ nan ncMa fniwra wm :n^ Wm ffnai® aisicn enw i 
niaiwi *jf«fs(n Bi5i»iicB awwnla ©sr mis? aaw i (a) cawtfnn—catailnR gT?w «‘isi ai mm 

«‘isis aain ^an—(a) aaaii c’h^oi ca'iai *- ^%nm fca mca cawitna c>&rB ai aif®, 

a®tai®ffi a'Iniw o» 91 ai-a woa am ot«{R ?tc? ^nfican ^®iifa i faesg* ca na cawifna f aia amra 



a— Sg;na calai fnaisn (1) S^na ai®a uiama ga faca ai®m gaw, (2) Sgwa ai®a 
Piasi, (3) Sij:na feaca arem gaw, (4) caca aram »fla^ calai caa 
(5) calai «»i *ifa9n«i aaw, (6) catai ♦ifeitan »fia^ a«in aw?a aig^«f w*i ^la ^a ta^la 
aiai aiaia nw jaw. (7) ’:}aa »i?»f?sR n»t aiai ^i«iHif'a acaa nream—>«l nm 
caian ai ainncni area, (8) »!?eifan ‘araa new ga— 4 iain faea *1101 awwn'la “ataaia 
ew sai ai cniwi ei»T caa aea ca«ai aiea. (9) 50 siarcni ai tajR eilai® wiaa ' 

( niaian ) (10) c^aiifln fagai ai®m fn^fn, (11) erei-asr. (12) aTlaaw 9jSn (win) 1 

♦lencai 8\'a -alaaia an aea 14 aia fegn caim ca'iai *ia g‘ taw cn®icni w ®i caea ag-4p5ig*f ca‘iai 
lie?, •♦faai^'a qiaia ^ caaii 1 naer ^n naic»f caa w. ai m aai aia ni 1 «nnn fa •pcw aifipa 

sje^weaa nnca "nar mm ^^lesa aicar aia nagfar taa^ caiicaai dafa c»§i® cn®Ttni c$i mK faa® ^n 1 ®ca 

nca asicni 5 a • fac«ia aea *nc®a faen n«ii caaiia ca alsnicn aif®f$ c»&i® ai fafsR cai"«iifn aiwca caa acawn 

afin «iav ga ®i •a^aam'f nai^ caac®fe ’im 1 nne fan faf®si nin faw cngfsi «icna gfaawna cn®icnia 

aea gemi na«ii inar ca*iai nmi caea ai®icn fn«ic® aicai «n^ aaia •aafi awa ^a»n® 'neaaieit cn5 1 
area, nmneaeii aan ®ia >icw ^aa^ nnea acaa »i^ Sgn (a) c^reSier, ficafar-aia caig stv cnifiaaif?, eifa. 
calai »Kcaia aea ®an ®i gs-naa i®fa aea 1 cije"«ii, em6a nilcaar ^®nfir ca*«ii gi^eif c*i^w ai 

cacfi!^ naaaii? fnafn® aga a:ca[ aaeiia aia^ia fec^cw 1 >wi^i fewer iifen, fsewr c^nnici^a ^®iifa« 
anea <«a^ 6a*ffli an 5ca 1 caw$ arjea amia arm ca^mw to i 
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Wl "gJl ▼« «Ki1I« «*W1 OfCig fifCB CsnSl 

<iif^C« SC? ciic8 ®nii « ^facB fj^wa snc^a ®*ica^ «*rai 
«i?c« ui^ftfcsi «wvfa «•( vai cu« i 

(V «T»iwf!iv faf®ii ^ricsf 

ai*nB?»iaF m*rh 5a 1 eiiifs^c® 

aacsia wjri ifw aiaaraa 
wfw, =vw^R« c»i‘wj 

araw I 


««>ivsr f 7 ?i fac»ta atw ▼■I’arai -jaw «r 5 

5 »t—i^a^sn tKfl c<icv ca 9 tai sic? ai 

’la spirilla I dia^aia faaaif ^ vac® acer fsiafa® 
(flac 5® aiiai^ai «i*f>iiaq irara aca 1 c^ls^ia^f?! faafa® 
‘acs’ aiaC'S aca 1 qsjaafl 5 ^qc*H wtS 

‘THIS'S’ 'sc'oi^Yar wtswia'S £afa a>ac® ata 1 

®iws ca‘iai faaiaa ^ac® acsr aifa^n (ai®i>i ta^f? 
a'la’F) laiala csi$ aic® sisuc^ii Jia^ aa aia^ia ^ac® 



q—caiSaairf? I®n?aa caiar fsiaiaa—( 1 ) caifiaqif? $®nfa csjcar ai f®cef 5 \-c<ii?j catsi 
cacn aifa® 5 ti^ Ta?ta ) aiai 5n^si^»iiKia facaf, (2) >ii^caiR»iicga 

f«®a faca ■qla^ra cafai cacq ailcaa facaf aic^ (3) caiSa^if? ^iifaa ni^ceisi^iia, 
(4) cafai arsT ^afajaa aRiw, (5) cafai *ffeTfaa »irp? aqa ait’i,*! ara m 
faafa ▼c’s aiaia qcai fvw, ( 6 ) ■’jaai afarfaq swarai aiqmifq ’ac^a ^aaiq—sisi 
>i 5 c^ caiBii ai aiiqicai aica, (7) afaif«R aicca awia tq—inqisi faca aicc acaiw^fa afawa 
wa «ai ai caiwi caa a-ca ca< 3 ai aita, ( 8 ) fiiafa ^ar, (9) fsi^fa ^wia oivin—ai^aais 
a? SIV5I1 anafji aai ma'ca.(lO) cafai^a fa' 5 ? areiJi, (11) «ei® 5 i, (12) aifa’Fia ^ 
( ana ) I 


(a) faf®R ai 5 i awi«f— faf®fii aata aiai ^ca ^aaf 
«▼« ai*o aai«( cai?Tpaa ^pcbi ca‘iaia ^f’4 aa 1 caaa— 
^laia cai?ipn, «iia aia^i cai?Kai 1 ^a aw cam 
^‘c6, caiaaif® ^®Jifa c*ii?icai 1 af aca fa^icaS 
c*n?Kai caiaie ai^-^acqa <<^$1 1 vsr^mia caw 

siw famaS c*nc? 1 

fiwna, ta5B?®a Ua^cacS® («naaq eii'mcai) ®Ta, vii. 
a?, an»?i ai «riwi fafaa t«faa aa®B c»n?icai ai 
▼aw ^a 1 Hi w-faafira «iiua ^wicai saca ai 1 


5 ca af®ffi ca'wi faaifa® s:ca 'sasi 

c^fla ca*(ai ai®ica faac® aiaca ai. ai^-^q caia 
▼ai aica 1 

▼eiaiiaaiaia ca fsafa faw ca*rai caa caaica 
ca’iaia fsafac® “aifaari” uncti sea, >«c® ca*iai faaifa® 
sw ai^-^aca aai sea 1 aiaiafav ca^ai ®a*iwaafiaf 
aFai’Piaaiaigtafeaf'e aia^i fac® sea 1 

'sinfac® caFn c’Higicai aaeaa a'lc^ fegcaa canai- 
faawaviaf ai «i«(ia aifavi aiasn ▼ac® sea 1 
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[ 37«si 5si-6i ms 


c*r:Si«i ’ll t®:«»5T wfara c«»ira§5 =5i «ri 
nisi S^’fwsi siprs'® sih^i w^s 
csj«n SI SIS5I5 sisc® lac® «*isi fssifs® ?« <ii5r 
sit'^ss af®:sw srsi sics i s’rsr si ssgtnc® 
•rniics] sisw cs sihn cs^ s’ssf sifsns sm® s?sf 
tsifs® ^IBlSlC® 5CS 1 csss, SlM WCD CSISf WiSSl 
sss^ eisii^s c®5i m ^cs ®«ni| ‘sifsvis’ «ei »n»i$ic«i 
SISI®1^» 5?BC® 5CS I 

ST^ si nisi sifs^ra acviH^ ^sis 
sscs sfs (1) ass 5isW acs^ici eons ssi ?sni» 
(2) *Bis®l tEvirt sinsiC’rKsi (alcohol)-iis 
ssilscs,'iis^ (3) css 5 f$ acsirt ^jssis wcswssj 

fsci Sl^cv BllsffS VSICS) SIS, ®CS Sl^S ls'1^5 
afssis CITC3I SgSlRPS SlIpCS I STSS. cs SSiei SS1«f SI 
mss fSHCT S]®1S ^S« 58 ®IS ais ssg,l9l^ css ®IBl 

aTssics smsicsi 5 OT gsl'i® 5S si ^rcei sis t ipcer 
cs si®is, ssiffcs—SfBi, smsic’Fwsi ms? esi-atsrt 
ws as sifs’sis s^cs ®nscs ®i5 tsitis atssis 
5 ts sicssF csfa I ®cs sisissMS m^i ^sis sss^is 
cs^, Tiss me® S35 si?cs aga i ^issisi si m^ saws 


af«li9iffs e»Ka mfii ^ict siiaipti cst® aits i aisws 
. tern (temperature), sia (pressure), *i cats 
sis 5ia ms? Ssia wsres s® fssss ssi sw ®cs 
tsilff SR «iitai *|8i«ca ^1® Its i 

sifssria f%^s lwt« si^ sifir® 5sis 
afac*!^ SFw si®is «rt®a its ®ns5i«ii IsriSi 
s^scs I a^ass ap aw aifacs a^tas sreics 
'Bifsic«fcsa w®is SSRSS ’(as ssis siswi Isc® 

5CS I 

ml s^sf sww a5s vseer si^-^s af®cais wai 
SKS ms? ass sisesrsi scs i ml sisws sis as, 

aicssi] as. fssi^cai a®i ms? cst?^ si|[-pq 

snaia^ afeffi si^ ms? crhsj aial l®iTf«fa cats 
mai«®ics fslsig si«f-s?fa<S caasi mgf ^wiia asaw 
ac®iaca| fst® scs i 

58 a5S 5ii?c® 5ts. sa sit'^s af®tais asc®| 5cs i 
sncsfaais s%ps, aa-ps ms? aa-^ss bii|s acs 
SSPWS at&»'5ics fssw asi 58 i siai sj<1 

®iai a5tas sfea aics sis aca, ml s*?@i ps fsw 
an sif-ptsa 51® rnigisw wi i 


• tRc:®f?r »ifs5s4ca ^ss c«rcsr i 

• <£fSFlir S?I2ft^ w<fi csts S^!? I 

• a^l, ff*i^'« nf?ca»t ^ esft^fa a a*? i 

• at®! 's c^ter 1 %csj ?<tti 'Sfsi® a?R i 

• «rtg[ca? stwr f^*? *it*?fw5i * 5(515 t. ^ 1 


—a^^ifers 



c?iR ?PRr«(t5fl « 

^ftsr pap?rfi* 


“JIC9 £wm—^flsw «n*nPRi” 

—^*i ai»i <5 sii^c^s vi®?l anw«r!i 
▼»Tvi«i wcv am f¥C 8 iif«gRi 

sT«ft« aT« 6 >j »nc^ <«^Ti8!5 f^aig kssi i 

* 11*1 cwww ^ti's v$ri tji 8 T?i fsiTsitJ® I 

7 6*1 £15*1 ®^*n»r5t 55 .cl ^rj^jriis i 5fratn*iRi nicsia 

SIWJ £««*1 * 1 CXfS £^^ ! ^ iftxi ?|]<)| | 

flivBiw *is I ?rwi (£!▼ ®n*ig «|j« aiciR «n£*R 3 n#i f*iw^ 
£«JR vriwJiT^fst f’^c^werc^ f ^*1 ?icbi i 

• 3 <[ ’i'Ri'«ii5n CTBi^ *i?i I ^*1 on*j*n£»ia 

* 11*1 *Ilt £^V ^*flS £»IIV«^ iflC^ ‘£VC»II5R CJHIS 1 ’ 
^csi^ ®ic<r;? I jflwit c®btt?i sjsrji «n*tn[ *i5i»iaii ®cii 
via^iRi I uTcs siwisi «st tJ 6 *iR f%qi 61 
arc 8 ®T-vK 6 Ri en^cR fucasfl £»§*iwa ^iia^ 1 aria««Rni 
•fiH ^acKU '^f’$a 8 aisi a 5 *’M'is 1 mini's 

aw 3ITW I £“in'i?, flisfiia, £^1^91^1?. sig^TJi^a, snfsiff- 
£^ 119 , *irfa5i laiitif I 

£^*ic*i iif^icsr ®R<frca "isfw *ftvp a? a? 
£911515 ^15f5I5 Jit £*!16| '51®a £5ip ffW Simi 

5CTW I a5 5figca 'G^si-fssiJi^a siim £«k^ 5 x 55 

*5*11 <3 £ai9!K6 £5*151 I 2p}5l*I ■I’l £eCJ| sjua ^15«ll*1l 
£«K’F I 4<n*! ew £'aC<F £5!«C« WlJICf £<1ei '^£9fia 5® 
£5*151 1 £5'55® ®|I5 '^IsSl ’yia^I*iia 5I®| 1 5jf«?5 51 ®I 

591 £*^£*1 *11 *tIC5t (flCa 91ica ®IllfjiC(S5 ®^a 5I*FK 

'55^ ii« I <ii 6 i^ 591 £ai 6 i wBn^fR aawia 5? 

I 5rSlCT5 51*I5f1teil fsiC“I BnCf £5^ 
^5^16 aiw « 51"*t I £5'3f91 5IKp m{ '9lI«I*ire«ia 

anawi « W^aciia aw sii5i%» i loa siwj 

«iiC5 vrt*i®i$ Jii9i5n5® (CSa), awjpia e 

(SO 2 « SO 3 ), 5 i^sr :^51 >n 9 t*pi|® (HaS) 

J|19lf*FSf55f asnfji® (H 2 SO 4 ) I 
£>6*15 £<K5* PICT 5-«¥9f£*ia aCSf 5et£«l| af551I5 
1(01 515 ?▼ «S1*1V 5I55[1 faait 5P5W lil'aiW • £5t91 t^I 
*1515 5 jM wv V51—*5C5 £a9iR, 5151*1 oiisnc55 I aa'ta 
51*?1 5*1, 6 iT 1 *15511 JI5 TfV fiTOI 5C5 £^9115 511*151’ I 
51®! £'5t® 55 ttc® I aiiaiaSi ^Sic® *nf5® 
’wa ®ica I siaaa afa^ia 501 *na Jia 1 ssia-aufac® 
5^fa® lU^ t<i®i®ia 51^5 I ®C5®f6 f^aa 5?C5a £aicaa 

taaia (iiai*i®iB *n5W»i 1 aia 8 <a ®ia 5 i*ii ana 1 


onjTs *ip5[£5i wiaTert, 5551 , int«i, ai®®9i>, 

5f I 5t5® C3ia 5f®ca ai:®£5 viaapia ®5T»?i*fta 
5iTa*5i fa^taa aiai 1 aji ak afa, waaiff, faiawi, 
aiiaSifttfia, a^asi^fSar ssaifa, £ak * 1155 , 
ifta®!, aiafaar ®iaaiai5l5®i ata aca a'^caa 1 

£555 5naai*iT5 a^iK^ fct5*ftc® waWs aiicwt ar<h9T 
j *ii<3ai5 £*6"ia I a«flFcn 015 aia fa. f*f. f6. <«a 1 
I 5015 *fi»n«iif“i wa^ia *if5f«8f® aiise ^ffier »?C5 ^jtatis 1 
«a 5C55 caiaicaia 5iei£ai6>j acaca 5911 aw 1 fa.f*t.f6. 
oia, f«?(® ’aicffit £5taia ar.5i awca 51^ « 1 

i £’pc»iiaipia SO 2 <3 SO 3 ana arsicaa ®9fta ait'aa 
aataica wf® a5C«? HgSO^ anifac® *tfaa® 5a 
^ ^(.9tT®qia SnW^c® 1 f<*5 fa's ’snrfa® ®ai afipca 
j ac® ai^ ai saica >aa< aistaa aiaawf cat® ora 
I Biafa I wfacafffraM £9raic55 £®ia>if® 

oifaaw 51®!^ a* £5 5 £ 9 t ^nspaa af«£ 5 ica 1 5 W 

(TTaf 5a ai tsisra aika 1 

vaaica^ caa aa 1 afaa srr^aaa wa asfaa 
faana 1 aiaaKaa £'®£®a aif6, <3f£55 «9i aijifac® 
a**!^ I c’^E'ja aa9i ®a 5a 1 ait? •ii£9t 

aica *fE® 1 aa®ai®f a?9ii3 ®iw, aiktafsi, f^r, ai« 

a®!! 5£5 £a£5 i ^f£55 tS® S1l£?5 aiCWI ^£51^1 I 511^8 

f6£*?a 5191 'ai'*i f*r£a| ai'faiai 5£a aia t casi® wnfac® 
'5i£a ®£5 *iE® I ^aisna faar. £^*6 lac^aic?! £6*£a ai t 
cfiarai*!® c«*c® '5i®raif® i a^aisia aia® ainfa® aii’a 

at-akEa^ f ii^£5 5ca aia i 'acaeri ai^i aiaiw aiaKawa 

ai£9ti ai£9ii £51*1 5£5 515 1 >5 aa^ fa*5 fa*5i wU i 

aas apf^ £5iM a5£9i *if55ia faai9i #i®ia ^aa^ ®i 
^raapiia Sa*iik® ^teira ai-^*! i 

f5C’ia ®5£a £® ? ®raai*iia ascaa aia 5naia 
5IE5® £®i® I 5ia*n£»i ata aia 5ieria *i‘8itaa' sngcaa i 
'Sii. faaifi '«9ii®ia 51*^55 ®^^5®i 9£*! £ia • £W5 

®£aa 5l5j iliai aica® ca^iT *if?a5 a^Eaa 1 f*?^ £585 
visaiaia akcaa 5® ®i®5 5£a *tc® ai 35if®£® 1 
»k*^-af« ’►'laaia 1 m'znm ^if®, aiaaiff, Ssjs^a®!, 
fa6fa£6 t*^ C5®i® aai| «§ 'Jisaiata waaia 1 
anaaiaia valaili aa 1 »sia1a insasae ^aa favra 1 
fa£»i5 ®ca apkas ^faais a^ai 1 £a5-5£a *i^a f*i£5 
9tt® Sfew ta®f6 faaii} ®*ic^ 1 w afaara 5£a 


ati^ tattfam, f^wta acaw afa^tai-9 
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WIST 


[ 37a5[ 5Ji-6i 


? fv*g '*'5 Vf<8 C5|«1l| 5CBS. CT 

^fS ®ts ay® aaiaR ? ?ifT 

<« a>!rf$ «i?ara OT«f^5 mv® ^iws 5?siiw! jb, 
i« m wjicw wif® 5isiw « «isf^1Y®R5 >55 ®m?ia *!a 
ilYY® 1 

jnai ?TW <a»8fR sn^aa acauR ot 5^ c^f^a si®W51 
'3in?i^ »f«a SI® a?5! «na ai®i5i aam^ aFwa siihi « 
aas^ £®c*r awa wc’? ai6 si®; oi«fi^ 
aia?ia srac® «iwv «*n ftfasim ararsi i spcfl ai®TCT 
^a 9i'a siTflia ^«i a!ivi;9r« in’vfa® 5 cr cicsf’r ca«ft apf® 
anic® aita £»fC 5 a i 

aamcsf ^®a8 ^bh ®ia «aa fj^'oa a^iw 
c^pj air f^eica facafs® ^ca i iiisra c^ra jisikw! 
’racKH 2^?f ^^’wa sii^a si^fav 'spf®as i ®i^ ®iwa 
>isra cifaTTa siasi^eriii aaaYei® arai ara i f^ca W'sai 
ara ®Twa srcaa aiwa em, Y^saitaa ai®Pi i «rj 
farr snt9ic»fa 5ai¥i ai^® 3i«^c® a«iiasr aaan i 
®i^ »a®a^ ^Fiaaiai caaiw ca oasji^i sncsa a‘Bicac®a 
•aanvi ac»i fsT^® i '!5i«jfia sna i sn a:cwt snYaipia 
cat aiTflRi$i ca cac? aia ®ii?rat$i i 

ar aw cari'»iiifl ai Jraaicaa «isi5r ^ i 

vraaia? af®iia yiaa aigawa w?f wi**njna 
gYf 5 s-®iai s?fa tacv Saar® aiffwa STfat caca i 
igiala ®5TiTia faipi fasra (fla^ fenaca a'aiai vaca 
^®nfa I (Dai aicaa fa ^naa aa i ^ca^eaw 
515^ fataiaa i a^iaaraia m ca*ca >av6i ai^aiaf fsi 
▼:a facawa i ®Twa a^ca >aiin:ai«i 6w ci^ 
wa I 

fwa c?®sn»^R:aa Jiisr wai Tcafa»!w i ^ 
?wa oqa? wcsTpra faaa c<i«aaa fat®, wiaiwa— 
f®fa 'iJCTcaa aaa ‘*^<6-?a i aaa <«ca ca»r «w?Ta 
cam vcafewa «wwa vai f®cai aaiwa—ima 
aaa^aca»if ^r^i ?a fw jfgi a'&r aifarcs ca«ai 

5a I £5Wii ♦ffvg-sifs jfcn gg »if^ra faima i^acw 
^anta r f®fa ojca^ ▼'^acaai afiw af®aw flfifata 
*fD ffCffeBiai ‘tflc® ?F»i 5tawi’ aiwa 5 ifa C 5 CT 
arrairt’a—'fcwa ^ai wi-pnafa aara targ cat? cuk i’ 

!:«, owrcat aaajw tsnaifaari vawa cafp^naf 
vp^^ip I ca<tf®¥ caawt fa^g apf®*pa (i) face 
caai wSaif 5 5 ca n?ar, fv apija csia cuar, ai 
▼ifii <Hcaa ^a ca>^ wrMiv m cwi— 
cteaif wfaca ^ifav caiaisfa wnm ▼arvwj 5iwi 


fstcm cat® *nca i ®ca arani wia wifspf»iaiar sfcac^a 
Tsfst® aa i sfw niafa sn^a acar ^ caiang^ 
!gcai9! £iR» tat? i »ii <» aica ^ aieaia aifctain 
^wa faf aaw i 

’viaaiaia aiaai taiwi i fe^aa a»!t® 

gcaicaa 'aifa'aTa vOTi*lf (aeii^Ta Snaa i wafa 
c5fivBR ^ca ^starcaa i ®na vw vcawa 

1 siiijcaa a^ai^ aa waicaia «raj 'aarfii aT«?a 
HE? facaiaa i wicv ^ufiitas fa?«n aWa aw «ica i 
aiSi acatf aarasa *fca n^ra i ®ca arw rjiaft® 
♦ncaa fa • aHcaa snara arf fafa® ^i^fsi aa ??a*f 
aiaa ’»caci cinfa® aic^ i 

Tiaviaf lan^a 5cac5 t^vic® i 1974 
eai6ia *ifarfeaw «ni# i*a? 1981 Mia 

»ifffr5»na 'si# > -al an^caa aw a^aianicaa wfa-aiia 
arfaa aa^ia fateia 5 it®^ cacat^a i crmaiai wS 
^ca 'Bjiffi's 5 ca a^a aiilcaa anaa fata ^a 

^Waiafafaici snaeii aitaa ^ac® 5ia, ®n»ifa cafii 
■aracaa ai i ^acaa aa’aia t aia»fil ®iai afa ata 
▼caa I 

wwiaw ciaa ^fifn® 5cate 1959 
’IfB'a aaa c’rwTiicsia aqa aiia «iwta anaai 
?ca acacia i aj isncaaa-fataaa, fawi®, «irc«awa 
¥tarea i caaa aSaia aj afa^rs caaiwa ifiala 
aifwi sFcaaia i aa af®caia taafaaa la wiaaia 
5ca feitfsn 4iai n^a vcawwa c’^taiaw mia 
caf>p^»r arfaffi i fv^ wmala aiaia ffi 5iw 
af'saw wc® ww i 

ai^ >^ 1 ^ cacv^ wt»naitsia faaa ataia^rco 
avif'a® 5a "snati i ai<wa 'a®$f £5awa 5a fa i 
aipsia fata swaa aarw i aaa wi-aiaf 
awfsFSfav oBifacsa feafaa ®i5®i aifaaf aif?ca 
faatfa i ®b:® aia*®! ®ia®ai 5a fa 
•5R7a cenwa •if'wiat^a *tfaa“t faaaar aiH Slsaiaf 
gaiflffw <«CT afaa faa cittaa >iiaiavia ®iaii i f®fa 
arma facaaa wataa an*na6i i *. 

aaviaT^nn wfd aSaia affa » 'flaa 
taw '^faa aaa anca «ia® aaatia aaa fat-a aian aspm 
a*apf wqaantaa «Pn f®a «faa (a’vffl affafHaaia 
vaa I ^ Raffia fat»n^, 1«wia fat^n#’ aiw 
»tfaf5® I lit® aan 5af5*i aaa f»n;'»r wnw 
srw 75 ava taitna wa wai aia i ♦tfaaaft 

WR *n cvR »ita t«flpn aia'f i »^f® 
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CT-f!?, 19841 sniCT«R 


C9Wf«C»R «|^I fi?8lC«Hf «|;r] 1 [ g^j; 

The Gas Chamber on Charabal-—V. T. 
Padraanaran, 1983 / ait^R A-38, Housing 
Board Colony, Sankar Nagar, Raipur, 
M. P.] il5 liwi eiCT’I'^feT ’Tlfs-nil Kjvi 

csFW ft»i I «i 8 !i 

5J*I9 vlsiw 5 <?4i ^?iRi ^sie 

«n?i^ wWt *^a I 

1950 ' 6 Wi:« liivfS xii 8 WBfj ^i««iri i 

1 m cfm^ lOfS I CTTfi aiic-^s ^%%\] I2fd i am sipi 
; SI'S csnv ’Fca i aia 

I aw CWCT» ai^5 5 $ m 1 ifics 
; cf <mi 56 T I 


S5S 

^g*ngji (fiiii) 

1950-51 

2.100 , 

1960-61 

43.800 

1970-71 

98.100 

1977-78 

1,29.200 


«rwaf ii5Tc*ii 5F«ii iiJia 1 «ia^i «*i?i 
581W I C5B?! f'ac’^a 1 ??c®i 

C^CflS 1J5IS[15[ C?l»l1 » 

JK«i '^f'sas sii^w Jiwie 5C5?cs5 1 (flwg fiii 
1^1 5?n( I SMC? 551:^11 

lgc*fii#j vfne ^*cc? *n«gi ?ri?r ri c^i«ito i 

WC®1 «a6i^ ’igcK?i g? ei^ilgw gi gmi i 

c^cfifli*! cm fflicufesun ®n 

®i!wg Iw 5ic«n gfsr 1 m?ij aw 

5CT 5-«fw:w 5!CT onBim ’r?K^ ♦ncng s-urI^ 
5fSTi «is «cv wtsw «i!C»rj? 5.gi sif^en bicsr erwi 
5ii9 I jjf^sn «« c^imi gie^ifJ Jilac?! gw 

g9tc8Tar-‘«iiJjm jit® jnt»ig gi«F$i vw sic® sicsl cs® 1 


'5!®w 5C5 •fC^^fSST VIST SIigiSTC® I --' 8 ^ ’T'lS'SRIS 
aficJ!!’ ~sc5T ei]®;;9r c'r^icsisi ssis^iifRig fw^fsis 

®igc® ss '5i®iTS“H¥ fig-n c«KD SgnifiT ’psf®T«wis^® 
*1C^ ®IICI§ Ji¥C»!^ WI?|ST I ®1W5T f¥ CSSR f'^C'^f ® 1 S 
wcss ?fg? —i]¥ ?ie?w Jitei ??C5is5m csi'g 5,?s!cs 
1^51 I 

Sg*nTJT a?® 'Pwi 
¥5i®] SgnpfJT giswms 

($si) () »i®¥gi 

5IS 

f5JiC¥ia f^BTKSi'^ §si^i 40,385 41,970 103,92 

css^ 6 i 5IS §si4 20,050 16,359 81,59 

f®iiC¥ia c>$a«T ¥i^sis 89,000 85,054 85,57 

ftrc¥ I ^hc5 SB(£s|^^ siiaisSi i •'siitas 

t^r^i Sica w?$i mw c5c?^5t aiiJi i gcss sjcsj 

PCS ®1IIT1^51 wii^nc^S JiSIS I ¥C5¥BjJ| e '5I1‘? 

?C 8 ac?Ji I iac¥ >flC¥ sis wci? csfacs gsiiCJR 'sswt^ i 
«r 5 } fjic® i^c^i 51 ? ^css c-gmi siici i si® ®<i^ am 5 c 6 i i 
Sica 2 st«i Lffic® cwca ecJi asm ^jc^i^fgciRs 
C 6 ®fii I Ji¥C5T fsiC5T se5ii 5^1 ¥ii#sts fec’*tc*ii i 

5 ?{i #83 cac3 vflCJi wic® giicsR cJi teics i si® 
®«iJi 5 c^i^ csc« cac5 1 s«nsif® cctw c«r?i 

af®lsgTc?is I l?Fcs 'sucs^ Jisicpf i ^is^si «ii«e 

StfcllS fil I 

f¥?g (il®lCS 5eiC® aicssil a|i 1 ^¥M 1 ¥C^ «ll¥l 

SU^SCTS ¥S 1 ®TSSIS «Tlhl5 5SC®! mJX silcss Ccll¥- 
erCJISa I 4¥fiT¥ flics 51I5|lfe¥ 61^ Jjf'i ¥Si aCSlS^l 
¥iisiT?ii ^(^‘ac'^s S^fs I «iR! >f'¥ fgcs ic^ mm 
j|siigi(?is < 5 )^s 5 iii?is efiij iflfats = 5 ii>ii is*?is cws 
fsssRl 0 a^ffls^cfs I csiaicsia ac? i|f«T ^ssiii 
-ssniifsv afscsns csi^ifssns i 



sntJTCisrt'B-ia’^s 

aty?®¥ <1?3WC«f ^fsi’FI «i5f9 ^P’Tff« «C8T ®?11 c<lCig BfCBfC* ®iil lacf« C*n?ai^W 

icv 5i?a jif«ratgc4s cb *iT« « j-bkaa ^jii'ucbiji i-aff«9 aiwu 

5FK 5W« "iTfa *»SV ^ < i’l BCSIC? k 

p VJ 5 >ii| a-aftS asia ai‘ft^Bi 's^n siFfacv ‘ACTC? strfj)tirrc«i 2 ?rf«r*^f—-akfn atacai;»i '^wa 

’«l|!?I « ai*!aft, ▼!« ffWCS affW«J I <J «fW ^CII CTOSia 

s»H®Tii ai 'fit <«▼ i *r<*i a*»icT\5oe acficij t aa tsfeiw <«§ 

'snsjicTa wafiTC’B wsi?! a»if®a aww s^aFcr »ii«i fafea i >155 

c®siffi auB « ^Bfsiwa 5itf*«CBr anjis snncar® Bia«»« sii?fips ?jif«j«Fpis afasiw 'Bi^ra <fsi, 

9115 I avji ai? swia csii5J?i ca*ita fehscwa^ 9iiiJi anB^ia ®i'ne anciiv caf"i. 

aiawi I aiwa afacaw fac“ia Bric®a 91 * en^i 'tusii «i« ^sc® 

^fai faw ara 47,800,00 «#a efia^ii fc? «td-ai? aica sii 1 '■aia^sr’ ai ts^Scaceir.aqa’ uBwa 
ag a^iraBr vcaw <6^ snsr«i 1 laa '8ic«fBf afaai*i siaTa^ia wer ara aiaiwj ai^a'scsia af*f ’’‘W 1 
aca« ‘flf’aaj « ®ic5^f«fa? a^iPR^, ait=» ^i^'a «iiaia c<na cana 'aw^'sn ta^*^ ‘toT'i^ews’ 

«iic5 siifevi a af*5sft ca«i^c»!rc® 1 ^lasac^^a tawa aisf ^pic^a C9ii9ia fata* a!?i 1 

aai^i®, af^aasf, ^wai6, a 5 iai^,c?nai. af^fiSa*, ®fi?an aa5%3 suxscj^a faaa, lal a^afi ®f«a wiai ^tsi ®wa 
«cafaii??ia a^ii'BBf ’racaf»i ®cic« 1 a(^ a'^ siaf »fas t^fa*a afsai ^i;®ica apca 1 -^afapi at? 
caaa, a^iaaf, canaaaf, f^i, vicailfa wi^sii anajcM fawa wai wcs ctr cafw 9iii8 fat«ia >< 1 ^ ®if®aa*i afa*aia 

'sita ^fai c’ltaca i siiwfisnsi« fsicafiaa ^*i9pi! awica caisn «8 t caca* faf^ »5i ‘S’jaa* a^ta fsit® ^ita 1 

v«5 9tici5g ^sfa awBi acact 1 ®ca ^®1a «ii^csia vena atai 5Tc*aa va^ taai6 ®ia®»j af&a 

®feca ®ai 'SKaicaa ^*aaa=^^ ^ fatal faaffg 1 lafaJicaa nfiawsii ata i far§ f^fg a^if®a ms f®« aac^’-a 

fas cats fs<ai 5i"»(a aigc^ «fla ’W'jBti csw aai'sej aif®e w'ai aia 1 arsTa «taf=?® Biaasifsa aiaita fa| 

■^faafc® ®iia csiai'S i Jiaa ^aawa j^-'f^laiw aioia sraa fi^:^® sea S'iffas afsaia aa^i aiiit=i 1 aiim 
a«« aiwreaw aifs tus-^^ai^*! af“5aatsfa actaa tsmTc ^esra snsfcai caifa® «[f®f«$ Biaats sa a^t* 

'tsaaifssra Jjf^ ^cats >as oiaBj aTaia®i ®iaaj^fa i afa«i® sia tafsita awe® facaa aac«ia ai®i acats 1 

’if»5ta laeif cats sff«i®wi «iaf 5fa«i jisbt '^®i^eB!ic» caf*i afasiw aei aia«i saia 
•iflaaia fqaresr loa fa^f® 1 cafaaf^pa «ncs «iia^ «ie*f'*isif® sa 1 ®iaaa ■»jj®i^cai 
af’saKca ^ifs asfaii fasK aalaFsa, wi 5 ai « aacaa ©iia «iisaaa aica ^ cal aw #5fa« 

'51'Ba 'Ha? afaf?® ^f^paiia S’pfa Bj'sa tal ai®1a bpi«i<j are cscs cafaci are 1 ai’wearea’Q iswa 
aai'B.Bia <«ssi aig^ fsBi 1 fs^ 'si^aaifas *isre ^a ^ffafs®, '5»r'5ieaa aiesa 'jBisire are tfls-'i 5 ®'taiw 1 

ifiaa'scBta 'gfaa d^iaR^ia sare lal h^bti aiff®s vmn _ «e»ra «ri ^^faia siesf siw ^al afMi« 
sn« aawara 1 >iie® are 59 asia a«?if®a m acacs ©lea gm nw • **11 'eica faf^ *iif® «ia»rea s« 

ansiicaa pTe«a 1 ®icsa sieai t^«. aiia, ai«jf, cl®rer, (Hlasei ®f«a carai «««’afacaea fjwcaa ^iwa ®Ka 

c4ii»sf, aacs*!, ^issgi, *f> 3 [a, careini®! a*^! are ar^i ailw faeacs 1 

Scaacaiaj 1 aw^fare aaa-aia«i« liiesa rereiwi 1 awiaa® sai^a 

^reaaeaa ^sf ^re annsaiea ^fai c^eacs «i»fcaifacaa awica a'ja «fwa ajW gai <iical 

aj^ 9 iic<rc"i« aNaaeaa *<11 reacai faf^fasica csia csia a^cere acai >ifcsa re^a fasji aefi ®w*ia *nWc® 

«KW af?ca acaca 1 ^tfaeacaa «ia®ai reau «<w siaa 1 »na i sen tpfe ai caipaa fiica <*▼ aw 

aiaiaa® caaica acn Biawa «ia caf»i sics casiea ^waf cscaf real aica peca aw, esia tasjwa aiffia anH 
®is®iea ^f« »na ai I 'Bi^a^l, «ncaisi. s^aia^, grefa «C 8 i ®i *flea alca caog eci 1 iw a^re »«▼ 

a'5f® aafaifg® faW rewa aare sea aisaia aiwa cacs reai ^ ia| zwif®a fasia airs ac^ 1 

« »ffjar f 9 «-w f^'cf>m»nt, 35, nr^'shr cffs, sfastsi- 7 oo 019 
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waw 'SM'ii^fsi lii^ 

*if5W“f fa «ni¥f5f5?u wcv 

^5^ S5?i'<ii?i1 f^f^R Wtti'gf ai*i\9 

CW «!« I ♦f«*»ICS?f SiWj f«| £feg|-p«5j?f 

auras iflv ^9m MW TO55, wsa, 

@®5a, afefi e,'^j}qt,i5«| 

9 a I Jiqws ac5i«w <3 

Ji'*TOT5 «i<iwiJi cai wifBtsl?! I aga afflsnc*i SfiRwl 

55 i£^>i^BT ww I a'?t^ 

ififaa 'VlW, Slflfl 515 Sl^f46 55?C<S ’fick Cvil 

I ««w 5?!^ SI5. 5i^! ai*n. ■»{if5 « 

aiNa f®!? •wi'^fsic'a ^sw, 5ninf 

Svsfaa ^rra^wia ?in55 aw-Q aga afaaiw 

515^® 51B§ I M«R C5W t^S SJ^Wa 5?5! « 

«inn f5>iita aw’^ ^swa sn® ’acate 1 »<iwa 
alBf wear c®fff fits? 9a araia 5fic«f<3 aw^® 5ts5 1 
c®twil5i«5 5fiat*i >&k a?i^wa aww^ta^i'a tawa 
®ica I ala ai ^caa 51® 

wc-of as^i >iia^ ^f^cai >n5iai afca 1 j 5$ >(ai5f 
Sf«wa f:s^a awi-aaiai fa a-r trea aia <«a^ 
aif^a f«®M siacaa a® ^^9 ®ii3a*i a>ca, a^c^ 
sita’t »ffasn*i taca aiaia f oiajiai uma ^siaia 
^caaFjf® ca»ft I «i| cbS ai caii^a aa^i 6ica 
'g^aa^a ^caia >isiaai ^ca aia 1 aiai taw c^iaica 
©sTs^i 'a'BOT aftaa ait^, aisr, wwisiSMa airaia 
^5!i'|fac® ’imflaa £at*i4i‘f'f c^aa.9iuwi 

ew^FifiM la!?® 5 t 5 (a«6wa ita) ef»itai®ca la 561 

aiai cffl tfla^ jftes ata? ®fS5ia a5i5®i a^M a'ga 
ai5iai vw I 5g[®aR SrfcB»a aM'apw ®if® 
^faari ?C5w aiistaicea 1 SaH'^icaf 

aiw <^i siifsw ap S»i^c®r «HJ ajif Ri^iiaa ce^il 

aaa>ifa ©ica 5C5 sww 1 ®!t® faefcaaia csii^ai caw 
®na5 ▼« f«naa S^.fei ©iwa 'g?si 3ia'»«i ssi*!^ 
«c? 5c»iw I <5i« ciralai’f fifaraif laaiW'e cail^a 
iafa^ci^ief Qieia a^6 5C5 1 

aal* cai5a« fa^iw wwt’ia i^a®i ^Taic® '«$ 
®feaa 'gfa^i c®i «aaaj 1 ’ircw <i?®i, fsf. asR 
l«iila ailfic® '^fHI “aa aiai «wra 5C5 aialav 
’isatgFW fi 5a I ®i«*fi aiiftHflaw aii'aa a®ica 
ita ^14 ?iH,5 ccw iflawa fal®H sea wl® 
*Kswa1a Rsei S^naica ^^«?a® 5a, aia f^i dw ®!iara 
^ law wia*i TO c*ia ; art^ 'SR'a a^swai wsi^iw 
ialav TO ^4 c®it«T 'sa^ arnswiaf wafav 


annag aif-felsaaren ai an|o8i«iKtew ^fic® »ii5iai 
aw I aiai face^a f^aai^pnca alta alca ^14 5a 

afl-ai'Hvai ai grawm®?! aw ®»ia if 

Rsrenai siajii^sr ap? cci 1 ®i5i!?i “aw^afaaf arai 
>m4 'Rfaira ca fat«R «fic®a *1151 « «wjiai arta^sr 
sraacsii© arsfceia =?ia1 aifa*ai faar ®iwa laiita 

laf©R a^i “atfisf lasa'Bwa ^fa « «^©ic’J aiai Seftav 
■alaa'Sw *!i5iaj 5ta t^acar <iia< «b!« ai*itwa 

awfasiM ai?Tai a>a© 1 ^^Jia lal5?ca awmamcaa 
lawa «i'8ei^ fa>g £at*i4sfe{ aaaj ’>"pica 

®5i laer, ca ai^ '•iw cariaic ai'sai aw ai 1 
Sai5a*i a^n ml ®,«Bwa Ifaicaa lean £? ai 

Cawil «i<BCS|5 |1»IW9 C’Pia 'jeiiill 55 ai I 

S-afs^a®! '51‘Bwa ®ilaai5ftwa 'sila^iwl aaaj e 
flaeTtal I ml faaifi si^aiwa eniaan m| 

fMifla la'oa“ft»i 1 >ia )als\ca ml aai'ssr 
®i,‘0lRaf ftaaia »i« aca aipg ^sii® ai^iai 

^ca I ®il aaeilc® 'ala®rc‘aa laaa. 'siac^aii « 
aiiawca m® awi^sila asi’i'^5 aica a1w fs 5C® 
6CRW I ®i’ifaa«H® ta’i? fasia « <5ilai?is efilaaw 
®ilaca, ?la Jisrawwa Bikaw ag a?? aasa aai gcaca 1 
®ia ^■aa awca siiai ®ica *i\aca“r ^"awa awm 1 
aisT«riaaiai, wiaaiwa ww -e ai-atataik® 
ag aafwa ^la® ®a5f ‘aai«{, a^la^ica aiajg® m 

ma? a'sia aiia^ma ’a^®aaTa gn, m :?ia| Jiala ewa 
siaiw ml aJii'Bwa ^iica 1 

laesijflai *fa1a5j to cawwa cac^ii>aia^i® ^la® 
■aaH m| a^ar Sfswa aw^l'sa ii^saw 51 a 
?ftipMW I ml Sica ?| -^il^cawa 6ic^ ml 

a»!a-*awa •tfaaa alM alca 51 a 3iiac5 ®na cal 
aw®i‘Bt5ia 's^^aaIa^wa *laaaiBie aaan?®^ 5C5 

Sk? 1 ml Slsa ai ai’rw caaa aale® a^wa ^aa^ 
^Fsica ai, c®ala aia taw aiaw a^fsa tukaa 
stiaial ©la cacaf ?lacawi a*^! ’Fi.i aica ai 
®il fj'afffra®'! stwar ml ‘sji5'ai5!ia aaaal® ma>is 

acawa ai law 'gfswa caia ^ai asa aw, ai^ca 5ia* 

®iiaicaa cai^ii '§la 'siia cal aw <95t <3 ^w{ ©■» Ska 
ag ^sTiaia a*nca ma^ ®i cacaf ai^gal aa&ilc® ca»A 
Bn«aia ica t ®il m| Ris’ta aai^ai ail^w c®i5ii ma^ 
ai awaa ®ica a^aaFa aiwicaa aai?l aifa-y t 
af?®a ca fTaTa4 faaa 6ig. 'siiw ®ic® ai^acas^ m^ 
ac5f aa 4wc® iwt? ’alS^a®;?, <3 t 5 ?a astJjc^ifl 

aw, aiw ®wl aicai 'siici asrra atsarei Slisa 1 

aaa awe® ala anaai ac 5 ®a ai 5 I, cifsaf 

aa ca. saa l5*i^caa scaifla mnaaaa aT4t8!a®c»r 
5W, ®i:® aff®a cb 4 ^^14 ai^aa© CT5 iI cal 1 





fsi¥ic«15 'sn^’fSJ^W »i*IW 
•SI^SW*! 'flSW 'll SIl^^ 

^i«iw fs^sui*} to J «*ntoa ’f«n Jia 

«IJC^5 615 tllWWl 3150*81*1 t?*l 

•tfSEin ♦ff?C5*I I '3S'l 5*11 51t5 'll I 

5tI5*l ‘l^fWl 5Flci5 W*ll«t ^?fC9| 'ifcia «*151 C«IC»<3 51®W 
'81‘»lf5Bg3 5®, ®W <51 ff«T I 51^ 555 WP*ft 

»TO151«55 5ff 5I5515 <B|T58 VCaW—'555^ WWS 5C5W 
5t5C55 ^5 I 5fl?5 C5 C5fl5 5155 515S[l5t5I51 

W5ta ®15 ^*n^a 55 I C5SR ^KSll^- 

^5C?(55 afjaia 5151C5 «13S *1*6 5rca--:5§ @55 

C5C5 aft«iai 55 ! Sfs'r c«5 555 ?ffai5 Sim me® 
5caf« ®a55 g5i«a 5cfi 1 C5 c5T5 siww^ 5f*a ^*iraa 
5^5 Jii C55 ^m-^tafawira f^aw ^5 iie5 

51C^ 5fl5 C5 C5I5 ^511155 ^Ksug spsi 
5C5 5I?T® ^55 1 

C®*I WW 5^55—Vaeil, C®5f <3 5115 5155IHa 

jpc*! nfac55 ^5C5a 5iai 8>5i5 caw i 5i5i 

®1C5 55c® <11H I a5C5l C®*1 f51I55 « 5f?155CT3 

5f<II 551 51^ I fa5 5^515 555 C®CB15 ^C*f 5^15 'Pl5«I 
C551 twC*l ®1 C5CV C®C*f5 8515 t^fS^ ’VSl acaW5 5^51 
®ai55 5^^1 5$c« ^1C5 I ©1^:55 5^5 5acamf *15®! 
51*^15r55i5i ci55if5^ia ^seifc’ia 1969-®5 5^5515 vm 

5*11 515 ! ^05 SFC*! ©5f 5rt®1 *05% 551C55 015^935 

5:«i« 6 flpf®gs 5C5t5*i, ««55<3 ®]a c^a 6ceic51 g.f5aHi5 
S®*!^C55 1970-111 t«55r5 ill5rf$ 5^^515 51005 C^flfS 
canf^ fiivia m 5^ 5aito i ^ser ww^mia wafi 
♦ifsca"! 15W5 5W551 510=^ I 'H’fW »tfac5*i 5wrs 
f«c*iicij olfecam 5ii« C5, fatofa ^^Ic® caw aia 

«lTipl^ $5 faaw 5 V 1 I, J®»1 C*fM5I1Iia C5CV «1«I*1 f5C5C5 
ca^eji 5C«, I ®i5i?i ®m, P5*j, casRar, 5tew5 5i*!5n5®, 
®iaT 5i'5, wi 2«?5 « ®iiflf5 »nrT^ ifl55'e 9iiC5 i 

*ffa55t5a 555 55 .CB c®c»ra ^i5w fac*T ai c®csf 
*n?c*l 51?T0¥ atoa (ecology) « *ffaca5 
(environment) ail cica »«<c5a 5^al5 55 ®ia 5551 
1967 cfiial c^faaa ■n5T« 5^6515 f§f45 

tac’^icfi meai aia 1 g'^Sata aia 95000 da e®*! 
510! 5^ 5«to • <«aa ♦rtai in^ica fatw? g^aia 
5itB 80 * 1*51 da c®*r awi 5WR* 1 

t®c*ia 5^"5ci^ aga aisfav a?^ aiai *fc? 1 ®wTigi 

* atat f*(%1jntti faftar, vf5vf»i-700009 


c«ceia gflfcf fvj 5i5f0v aiala aiaia vasw 5 ^ 5 a ca ®iai 
51 caca aiai nc? 1 c®c»fa a«ica JHilaa aiala caw 
atecaia fa®! vea 455 fv anwra*® tawaa aw 1 
5PW1® aiaia insica ?fa® 50 *! aiijcaa aiai feaca aja5® 
5 ca 55nca annia a^ca »fi?c® aica ei?®*i® facacaa' 
®* aiw^if I , 

51 W esCT a;;aa-5n5 ©naiwa'« ♦ihiaapi fataa 
gaesa 5«ia5i aril» ®ca ®a»t 5115 araia fa*fa ooi*-— 
®it® g^5i5 <ifaca5 gacaa «(i*i*»i aica 1 «t5«» 
a?t®anii'8 1944 iiiald gi^d^ia 12 *ra 5U»iC5a 
m ®55T 3115 ai 'sii 5 ®c 5 100 aaijd araa giiiaa 5515 
5151 55ca af^ca 1 nf^caa 55*11 fawa ac*i 
®a*i gjicaa aimlsaca acdfan facaiiaa—®ic® 30 ®ara 
5Ri5®cafl 55*11 faama aia^i ®i5*i i^ca ^Tci^ta*! • lOfd 
’aiaaiai, 80jd aiifl, 200 caida «R ^5 5 wf 5 *i 1 
133 «a fa?® e 300 «a ®ii5® ?caf5Sf 1 

acaid af®caia aia*?! fac*i laava gi^dai ®\pia aia- 
®i^ 5115 ciiicv 515185® ’ifaca^ gacaa ®n5«vi ai^ 1 
ai5«n taev a;aa—^5*11 cacar gaa afa caca^ 
<51185 I afa afaacaa giw »iit5 f®faw ?«aia asiaai 1 
iiw-af’a *i«Hia ®Ta aaia areai cats 1 

a^fa afa catf awfaiSfav siafa® cafaca ^lala ®«i 
gfa® laca i aia^a afa cata a^idwi, acera ga*i 
a^f® adc® aica 1 

’^ 5*11 caev fagia S^aiaa ai ifsiviaaiaia ^fsia 
snaicai laaa caev aifc® gaa acd 1 gfa® aaic«(a swi 
area vi^a ataifii^®, vaana g‘c?i, aw^pia awi^®, 
wifi ?i^tiswi^a, ai^ticeia aianl® 1 

>iril gacaa ©^5^f*f ?c*ii afaa?a, fagi^S^aiaa. 
fam 5fsi. aiaia?® «8 ii*t « fafaa 1 ansiicaa cfca < 11 ^ 
55 ©ac5a caiafd caev <*®di gaa acd ®ia eva to’i 
caaia vai ca© ®icaa fa 1 aianai caca »ii5a af® 5 ia 
faafa® aiai ?a 1 1970 «pdica witafaanc® aa*ii 
aw?ica 5a taa caca ai^ v®di gfa® ?tai5 ®w 
maifd feaa acaa ^iia 515 *^ 10 ® caeai ?c*ii 1 inav «i 
?cac5 eiai da 1 

ai5;gacaa a© atoa cata ®ia w fa ?c® 
aica ®ia "aiTciae faan^i towa 1 aiaiana 
awil® e aa»iia ut^i 10 ®fw ^ am aiac*f aqcat 
«pj?®i arc? i«*iafv ^ «Ha"ai aica 1 ai^ttw*?' 
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CO ¥?iBtT!f sdx HC NOx 


*(laa5a 

11110 

70 

100 195-0 117*0 

fajK Sawa t®iila 

8 

68 

265 

6 

100 

aataw 

114 

131 

60 

55 

2 

(Biaf»i'S ^siw 

72 

14 

1 

20 

4 

fafaa 

168 

34 

3 

71 

4 

1970 caiS 

850 

270 220 

190 

70 


[Council on Environmental quality 1972] 


31511^® cv.w<i ♦fiH » '5iisiKif5 jnsjsrecsffl 

Jltsf ewis[ « 

«‘nii*u aifli ijKvf, nicjia 

55 I 9ii5ia*i 5t^c=^a 5i^cs(^i^wa ^l®^a a®ia 
i^i s«¥C5te « a«aii5l6j] cai’fta ^a a®ica 

cac^ 51S I 

^astia »T 5 w ’ttsnsu Jil’fi, aia»r.af 5 ®lsiaisi, calal^taffl, 
a^l® Saan > siijpa cwc? faalsaia 
a^aai*! siai ^ilsfca wear oi^c^ia 55?^ a>H 1 

^lala '»;a*(—taiiia Saaww ca ^aaiia aia^ia. 
®Tt® “ill “i^arai 30 40 1 

awl aid-5i!5a ®w sitaa ®iwKa Iasi’S 5 a 1 'at = 1 ^ 
wca>t atS ®n1a ^a*i 1 «ia*ii 'at ®ic^a “i®^ai 
45 «c9i c*iila® 5 a ®)ia awl 15 ®I9» 

ca*iaia ^esr ai®ic»i lsii?a aia 1 «iicalfa^ia c^^icasi 
»iiQflia ^fn*iwa ac® ac®w a'aca* tajia 
5ca aw ®iala ^aae ai^^ca 1 isw ®iata ^ac*ia 
a'si ! 5 ca ^siat awla *na1a®c^ lai*ta® a«»sisi®cia aw 
®l5f® «f1asi64ia ^a?l® aSca » caifa® 

®rt 5 W*i 5 ta a^ia—*fCPi ®iwa' ai*it ai5c® aiaca ai 1 
anaia "at oia’^ia ca aa aiiesii efi®1a ^fasa 
caH ♦(tsarc*! ai^c® ^law—®iw5 'sia^ia wwa 
fa^arait ca^aai Si’S aaca • gjbi aaiKa aa aai 5ca 
aiWfl i55*a aT$ni® aw?® 5ca 1 wia ca^H at^ ai®l® 
®i*pn!ni l®a c^c® ^ica ai c*iaa aiwa aw ccti^ 
wen aica • aifl®aF a® cal*i ai’*i1'|® 

5 CT cal*! £»nai ■e alaw 5!^®a« ^ca 1 'aa^a 
a!C»i araiaicSfl wat *il«*na aifca—»!SCBa w?wa« 
^ 5ca caf»! I 

Iwnlfl cac'F’Q 'at ^*> acS arc’f' 1 
»it fawawni aw laiK®i silw caSiw 2000 


aiK^fflsri cai^a fs)®g?la e faji^ wh &!« 
¥«ca (feV^caF raTw^ ’jfew'a a'fcaw 

cacat 20°F caf»i Ss-g sts ®ka 1 

•ifaaasTOfsi® ■‘afaa^wa »»! fal®n aica 
f®W5T, c’liiifsfaiJ! aia^® 5?, rfitaa aw cacaF ca 
•afflca»i ^ac*« cn-iwi—®ia lanw aw^ia awit®, 

^itcgiaFi^a '8iat»ia, aitcSiw*? ®wit® 1 

'ataa ^c*ra a?®caita caaa aiaw wesi am ®j 5 »! 
'sivfia fltncaa aia^ia 1 ®faaE® 5 ittsiwa 
©misilaia^Ta asa^iatsiaaiRi tvj aaiaw 5 «?i 1 faaral 
tfaialajfat 5ta 5ittsiwa wiaipflc® SwiSi c»§“ia 
■eama wf^ca aaia a'oicsa ca ajawi NO^ »iv 5 i 
aii ?aa 5«am C’fw aeiaai tut cat • 

^aa al®Hicaa ana ‘a^Ffd Sam 5st iaf«w tfrfSaicsm 
a® 'si'jaS’F ^araavial aia^ia ami i «rfSaia laa 
aiia cacaF afi^a sit^sjuit® « 'smnai fac^ia ana i®ffl 
’pgi® ‘ans 1 'sraai silSaicas a® aiat ai*? am^ra ii'afS 
amagei aaaii 1 

'sna5r«ai« a?w—afsa am^ita ana^KSflii afaaSa 
S®acaiai faaa 1 a®Tlaar asa ata vn laca 
acaaai sstca 1 '!}5ail?T® a^^a cnaa'^fa saa caw 
caca at'glsia ^1^ ^inc? 1 aa cacaat aa®9f 'glac® 
astai?® ataaScaa caiS ®ia <• tcaia auaa caa 
afaaSa atSc§ 1 

s^c^a Safaat al® caev ^laalc® ca ®w «iict ®i cawt 
«’ta5ac®a eJlaaB^i at? «ci! 1 ^a caiS ®ica« 
a®aai 30 ®ia a^iwtaa caa Saa' aiia^a'SOTa eesna «a 
8^f®c® ief?ra ^t? I 20 'siia^a^w aai *ic? • 
®ia 'aw »flt a'atsm «cefW3ta, eiwam, tlaic®, 
cawa aiiw «nSan rt? 1 ai’F't 50 ®n 
la^ceTe ^tei « ®ia fa^f '5 r*i c«nla® 5 a 'am lag 
"aw al®a*lBi® 5ta ana^a^w f^Fca amcai »jlaa1 
®it’i aa®i ®iiw c>ila®w 1 aasit ^laal cala 
®iw caf»i Sgg 5 a. ®'asi ®i «ia'?i caw afa® 50 
®w aitca lalaa'i wta 1 "aiam ®w «iit 5 m« 
aiw am 1 cnacswaia «t aa®Ta l®f^ 591 cata®ic»!f 
sih-^Ha >iw ’ilaata aig., w, apaam. camia-eiei 
sr^lma fsam aaaa 1 ^ai® ■^laal ^ caw a^ta a®di 
®w am ®®6it aitca alfta cas 1 

®w1a af^a *iit smamj acaw acait ana^l 
"Siiaicaa ci^'^sf 1 ®faaE® ai^a ?s®a«c^a rnsut 
4t ®Taami ac® aicai ffw aiTOlBia' f®fgc® 
aipmi«ai (microclimate)«»ifw ajar aiaipci 
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(inacroclimate) ®iw ®il|aiiF^® 3if»Ba «[e«w vm c»it8ai*i’ 

5«aTS 5I8«SIJ I «f"! 8f‘8® 501 ®l*f aif^pOI ffce^ I 

'siw 58 ? ®!8 a«is vn*! aigsi'spsfa 'QSwsraKa sw ^asr-afsT 5*(i59r 

5:«r •ii’fai'Bcs!!! <nT5 ’8818 *FOT £»i8T?:5i siifSa 8f8c® aica ®ia®a«r ?» 8W i ^i^ji 

Mia af$8i5rcflia af« i ’Pcai ^t-^arcas aiaasii fena siffisu aia caia*! ^ix 

I 8*n‘B5T ’8818 ail afa^ei 'oiisjgi, cac$ §8ia8 ^8C8, ai^ipi ai*IlRaw8 aiap 

®ii8@ 8rc8f« I '|?si'«8£5a *FC8f ®irsiic«ra «c@!8 ®T9ic8« 5C8 afa^icas ’faal 5W «fa i 

Cw ai?«i 9W 815W. ai^ »ii8i nfsiata ;i®Rag ai’8C9i« 

«1(85I«8I 5tE^ I 2000 ^ica ai| m ;,b„ ail85ieai8 

2T8i?C8i '^aaiala >a$ aiasiiai aisgw far??! . 

, ^ r . aT88®s| site I *FC81 8ia5C5 M’laS W’d 8IC^ I ifl 

y^UaC^TK 85TI 818 81 I aiVtf®! T8aRla 8188J V5!- 

’fmm ,« mim «c>r n!^mm eiHW'sra « 

£8 ®i £at8®ia afaspfsf® ’fcs ’lya^itc^ 88^ *"^*>'8®? '®‘<i cnaaioai ca £a a'ac^£’PH 

i oi8i anf^si faasiat aceia 8i?|8'scet ac*?? i 

aHsi^sf 8l®r5 a^if 

ixA, 8i«?i :g[Piw afgiv £^1818, «ii^ aiwaa, ( aaa ®»i) 

^fei^Fl^l-qOOOiO £SPia : 

£8a^£? ^88118 spasi spent® a.ifswia awica Ssb fa^i inws alt® scac? i aKa^sr ai^i aaf 
8K5TI «iaia ta'sfa^neia scaa ’iS’? aspia 8>C8 alf^al aisisr ^aisca g®t 5 cei* i |y®KWJ 

a^a 2ta® £38^1; aa^ia ^C5C5 t8®ia laacsaaaaf^a 858, cafs’Pira ®it«8ia(^i6y8), ig^rf^cspa 

5 M£a af^saai^ai (^;>i/o) >88^ Ica^sta^ t^a^S a4a a<i»iaai 88la a’si’fa® 5C8£5 i 


£8ia <3 ®I8 ay®£a8 / IJW ®§i5li| &'00 

caaia® anta / Sl^aia sis q’oo 

siiaicaa ah® / aala fsiis asjaais q’oo 

assail / aiijcaa a^i&y^^ai jj’oo 

a^aiats oisis aiasna / £^Tf®i5B sc^iaiana b-oo 

is^iligcig £6ica faia^t® / a«85^a aiB i^’oo 

jjsptai laaiS talfetsp aaief / ^fiailenst scaiama bo'oo 

all's l8l®H ©sa / 8ia q‘oo 

aigcag aa / ^j^a^ais siscslual s oo 

assn isi afscawa o ^a^s85i8 / fci.awnf® taw yoo ' 

aia la^feca ajli / 5^1 aij iso’oo 

liaita £8ia / aala m asia s’oo 

®i1®i:ai®i8 ven / tisftafaRf ws®! q*oo 

a 1 s 8 ®T 8815 / aals^ara taw q*oo 


dJiiN?! a<8 fasfspBiica iaailav taaia ale^i “«iiaiia8 faaia laV’« “afa® 6^i” ana isw 1 anf«ra 
alscsa ^88 a?ajif6 'flaa« ai-osi aiii^ 1 a1® a^aiis ^ai o'oo Sw its 1 

lewais a^f« fOTS alsisns «i8f'5® a^as faaaa £it® 4i8^ iw«f isi lacfiiwi ii« a^ 
afifa® aiBi ’lai^ ai«si aw 1 



?[««iCTf?r5T «ili* 


«f9r. fjrca Tfin^w rw 

w I «ftw5 *iT^ (iic>ioj orwv »(«, mo 

15 »I«P ^53 'Bin?! I 4^ siq?l^ 4^SJJ0 ffflsi 

^nicii IcvifjiP^csi sisfr i ^ 

■S1«"»ta <AW W3? 310*! I fiiSCSi -pra^iws 

nm 'flv mmi i tudi^ ^f3C3«i 3i 

lI«ff3V »ffflH*f <«3? fffm-afrifssi 5OT1 

$CVl?*K»^si I 5cvlfJiC>#C5J5 SFcen^ siWW ailC’F Wf 
I 

JIWI f^'O PfllSH «I(C5 ?i^flPI9 31®*? I C5J k«SI 
▼313 ▼CSC? I S(t:i^ ®j?I 

C«HC® Uzm’f ▼C3t® 86?]1 ▼C3W 

*lf 3 C 3 «!, 5 I >6 JltRC® <g’ 5 IW 3 ® 13 >iisi) • 

aff®3 Biiai? c’^aiw e ®tc33 sfWi ^iC'S 
5I![I3>8W I ^fosi aK-^'oH Sluice! ifl> ^I^R^gTW 

«*! acQfi, 3g elMS Birs^ ^^’IR ^9, ®t:^3 sj^ci mata'f 
^Wl®! ^*6 53 I il3§ J^ISI »lt3C3“l I >!a?l 

ai?f®® 2’55ai!a afac3»i 53 i <^ 3*1 aiiwi^ 

▼3(3 SI® ■▼a«1 BHSIIW3 wl I 3'smw 

^faa 5C5fe ai?t®^ 3®di ®i3 

5P^ S(I^C33^ I ®l| a'9 ®1C51— 4 ^ 

?!l3[f«®13 ^▼13 ®IISI3I 31C3 3IC3 ? ^C«13 aiO! 

^?fc® Staa 5ctsj gfj(3ia sir^a ^ac'is 
af3®w 5C55 m c^5i ? 43 5isf® ®^3 MW 53 
51313 « 43? siT^Wa Bl*lVgj)ta £«1ic® 

taeiiCTi «inac3i^i 1 

*1131 ^?«(3'tc® 35H “Jic^ 100 ®W 5-WJ( 3>53 ®^1- 
’i?'iii 31^05 1 a'SsiiCT »jf«i3tc® ®fi3?«in ai3 467 c^rf 61 
aia 513 353 ^35 4^ 5i?3il ^'1^3 8(3 500 I 
«1I3IW3 ®13C®3 ▼3>i?31l 3'SmW 813 74 C^ltS I 
® 3 si? 3 f !3 ^f3i3 513 t3C363i vca Population Refer¬ 
ence Bureau-4a a?«c3'rw a5i*t 2000 
«(3Ca3 ®RJI?3I1 5C3 100 C^lf63 3® I 4^ ▼®151®| 
35C3 ▼qawjw 618 3i^tf ®i wisnw3 ?si®wi3 

3?f«WJ1 C<K5i{ 55 c® 8lt3 I 533^3113 
3C3Wf33ll3 3131333JI, 3I3f[lR3 351311, 81ifl3 ®CS13 
33311, 3^1 83J«( ^Vawa 33311 I 

8IC3I3 C3Wt33H ’53C® ▼3*1 WG «iIWWl3 

C513313 51B5 I 331<53l Scs^'f ▼H, C315133 MKO C*II8 
▼13, mn snft, 3iin, ^ff3«fl ®3 tS ▼ca sicaa 5^3 3i?ic3i 

■ 10, Irt. 3f-«. 3^-71, ft*tft®1-700 003 


5t^ I ®ia ^83 6(»liy a6|W3 3I3)C3 313Tf33 31313t3^ 
3ica3 m:3B5 3i35It3 S?3lf5® ▼ai 5 CBg 1 fasf 313 ▼R5 
’i'piamal 3i fjfwa ▼ai 3i f5®i ttP ' 

3I3’§IC33 33311 <i BI13TOTa 3IC33 3831 ▼Wj^l^Wl 

3 '^ 4 ®ic<? ▼ca Wcact • 3 *Sc 8 ^, 
®l^a, 3133^3, C3I3W^j:a a^fs 45115ia l331§ 3i‘081 t5®! 
®BT 1 31 1 35 t 3 ai3 8500 S 3 315 ^383 5 C®I 

4^33 C®1?1 C3C^ I ®H3N31ia 51C8 383 SRSC^S 3K3 
433 ®3!I^t33 t33l6 31?C® 31 61133 « 31381313 

®i3C® 8f38® 5CaC5 I 533-311 ^£31^53 CH 8 lc® 31^15 
«lia £3^ 3C5f 5^5C33 I®®ca3 G 3I5C33 £8181 51381 IS 
815C3 tBC^ £*f81 5t®5 I 4a| 3W 8Ta35C3a 5S1, 
3!®151C®a 53) 31J13153 £3tv^C5. ^3®1 351313 8 «fl«l CailgCf, 
f §81C'>3 3lf3*»?l C3C<?C^. 8ia3»8m 3*8® ii •*lhi4'831 

£«fS 31? ▼^▼18813ia 8313 3CS£^ I 33t3C8 
iSi?, ’SCT <3 315^3C8 ’S'tei^iai 35:i383l s^^l'^lc® 8^38® 

I 5f3-£3^8 433 3*!3l| ®13C®3 ®I3ll3l 35t3« «11C5 I 
^ll'l <3 £3®!l|3l 5^3 B8CS1 £313ll G 'Ic^wf® 

16^313 ▼la^ ?C3C5 I 8 ® f ll? 35C3 ^^^3 iHSfta 531 
5IC88IC83 ara 75,000 4^a 6tC33 5f3 ▼ai 
> 433 5f3 itfsla 33^53 Bl^W £3SlC®l ®ll 

33, t*^S}3 |£3'l5lf5C3» 81®lf3^ 318C® 315131 53® I 
£3iml 3?C3 ▼^▼ia813I, 3I3311J3, ’J^'Oai^l a'jl® £5C5 
563 G 31®I3C3‘ ^l3® ▼aia 3® M® 831W3 8 fasn 8 

aig ai®!^!^ 14U0 631 4 ® 33 l'^ia £«r 8 i C 8 C® 
▼5?^i®ia 8l®^i®!l3 £3‘iaicS 3i®ic3 'jfa® ▼^la afa^w 
af® 33 f^Sia ai3 0*70 fsif^aw 1 3i33i3i®i <si35i3 

▼313 t«ai^, facS3 G 518.C33 3'^ll3¥ ^8*83^ 

353’li6^C®G 31®1C3 4^8 'jN® ▼813 813318 38ISCSI 

0 07 tsifeiaisi, 0'09 Isilsiaia g 0'08 1sil5ai3 i 

aiC3G 533?8113 6K8 313351C33 ®ll8C3 3WB§®lt3 513 
G 8Ci?l-5l5I 311t® 8l38® ▼ll 5C5i 1 ^13^(18, 3'?^ 

515131 a^® 3131 ¥1C53 531 33-555 ^'▼ll^ 13^‘5 
▼31 5CB6 I 8® 108 33C3 •R® ®13® 8^33 5f ?1C® 
4*5 l3lB133 C3#Ca3 3® 331W^ *W?3 331 StCSCB I 
331‘BC5a 3C5 5IC® 3311, '^*153, 3313181 G 

|C5n3l53 6ffl^ia 3*8^ I 5'J38f8®l3 ^CR 8® 3^3 
88C5I 108 1 «i1bIS 3 £^£33 3® fl3C3I8) 5l3 I33il?»i1 
331 IS 5f®a® 5C3Ct 43? ai® 33C3 813 33^1513 
I 3 I 533 St3a SR6 ^ 53 «iC3C5 1 4| ^13 85,5 
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’lev ifivT« 80W^« «n«na biws «fjn ^«1 ji 
« STRSIOTI *lO®n 'g’l'oSI ^ CllBIRI 

VW am'BOT « ♦Tfjftjl BfOTS ®I®R 
5C9fw a®R i 

vea vifi? wcv t%i *iR % aicsi '*5 
••iisTa ca 5i^if^¥ <5n¥n ara*! ¥ca 
iswTai ¥31 ¥»rea i >rifsB « «i«®i 
^•ricifa tas5R5]^a a!i»iw*ra[ aw^i ¥am, aRraf5i¥ 
5ifa acaiw jjrw^ ^\ s[«aia, ’uspi-wfsi « 

asj'||s fqjcafa® 5 «in« awa ifm?? ¥faa 
¥**tRi 515^1 f¥i^ mi I ta-ssi^ssia miK ^a fsitaica 
¥isnc<fa asia fa^ra sR->iWv®i, a^J ’a> 5 [ ^[^av*!, fiRi 
?aa caicaa ¥j« auia snaiwa M aicaa 
f¥^ a>ia « ¥icwi JTWi oral aiws faaifi ¥iai¥ i 
«Ra?«ui a® aivp« jfaaia caw «ii¥ia aT^caifasro 
®3 ar?c? I f»rc¥ sicrara aisiaf'sa aw aw 
¥raai¥ wlacaa’n?wK¥ ^ a?ara taasi aa acaraRla 
fefawa <iia? aRi tasfia scaia nf^i ai^wi 
aa Bif^ai ta^ica ?a«iac¥ ¥ca 9ic? Siw a% 
¥5r¥iBaRi, a^ t'ac'na aaia, ai?w aiaai^a « 
awRfiva fa^s? i 5i?5aia waca >flaa ^^aa 
f«R8ia ¥«ii, ^aacaica aiai »i?i 'siasiacaa ¥ai 
¥fflifa¥ia * 1111 ^ ai i ¥W ¥aai« catai, faai® faf¥aa. 
aiai 9ifa«§va a^R'^a ai ew, ai«ia «ajRta nfaca»f 
¥aca, laai^t fa*ta 5:c^, |catifac»^a ana® i 
afvaaar aa¥rcaa <«¥ asAvia a¥i»i aiwiaa aaia 
®'\ca ^5 ¥«¥ aac¥ aga fg « <5131 ac? 
fe^w I ¥fa¥Ka f*!*^ a^^^ cvala aa¥ia « ai« 
aaaTcaa Pollution Control Act-^ttsi caiufi^ 
snaw ai i aicaiacaa war i^aa ¥iaaiaia »rfa®55 
a?c® ^ta® I «ia5 s^i’ia-BHaiacaisj-aiaaw ai'scara 
aia -acaHi aiv cBn¥ aieawcaa ercara ta^Sa 


¥ca I aifaiataw, aaiva, ^a?ai v'bw ¥a¥i 
aiaraa aiga f^caca aia^ia ¥aTa, tasiwa «P5ia 
fafiic® acai^ f®C¥*i-^f«a aia^ia ¥am ai^ ^aa, 
¥5!^a, till's 9fc«ia tac¥ •3’ laaiS ¥¥¥ 

ca’iawm bi¥] *fcvg • ^cer ai'scai a«a«i^fS*i, af<vaw 
aiimr, cBia «’isfi iswi 35^1® caicaa aiff«ia torea 
cat®^ K51C5 1 arcaiacaa efsi aiaaiia ¥na ¥r 1« 
c»iic¥ai c»ic6a ai 2 % lalsa, 0i|¥ca® caica 

¥1919 ^ I 

'iiai®i ¥icf vTsncaa asai vifasi • ■awa^fe. ¥caia 
S*fa ¥ifaa®i fasicaa i ¥aawi 'iH 

^B|TC¥ 9i?®a‘l6T ¥ca ¥icai aal^® ¥ca i veer aiai 

atd aic^a awi®. aiaa®i e faaai'^acv 'jug ¥ca 
snaiBii^i caa a*¥l«f c^n^iic'^a ¥ai i ^ ¥iaca^ ¥w Sh®, 
¥^® aa ai^^ fa^wa aica tassicaa ^’lacaic'a 
®¥s I ag fassRia aiaaia tasicaa »iiaaw?a¥ e 
a?i¥i'«i 5 Wi Ssaa snaa a®j®ia ^fsgica caaa ^c^fi^sfai 
wna c®sffa aaa ’jfaatcv aa^caa sica faca Ksaia 
a® ^Tf®aTag.f¥ aaa aiaa®ic¥ veae? ass >aat «faaK®a 
f59ia ^519 I 

aat¥| facaeai ¥ca 'flvai f¥ fa?*5® ¥ca aw aia 
ai taevifa® eiaa^aii^ aa ^acaa ¥ai^fer ^aa 
¥igaf8f?F ? 5)3 ^aa caica. ai^caa aw ¥ai aa a¥il® 

awvicef <flat !!«! ’ifacaa a^ia aiac® asneitaat « 
faaialcaa ¥ic 5 eia^aa caia «¥ isiiwa i ^wa 
faaa faa a^9i ^aa^aii alfa® ¥aia ataiw c^iaaia asia 
5iefic55 > a^^® <513® aa¥i3'Q a^a cawaia ^itaaia 
*iYa¥*^aic¥ C15C51 awe® 'flat va^faia 5 Ric¥ »i®¥ai 
iic¥ ararc® a¥’fta¥a i sicvi c’^tsecsi® ^ni vseva aa 
ft® a^caa awil ¥iac®a waa^aii gca 190 c¥if§a a® i 
®it ¥i«aTaia1 5 ca« 'siac® 5a ^a’^f® caiat¥ 
ai9i¥a¥ *iw aea ? 


' 5rrt^ ‘f^ '^p\w\r 

fKaaiwa cvsla ¥¥ ¥a»t d^aasia c¥ca cafacj^a 18a viasia »i¥f®t® aiilata^a «« 
2®fa ¥31 5C^ I caf3i?i»csia ®ai ai ‘18»i' ai 0‘5 fafa. siai, ‘s:arfa¥’ <aat 
faf®3a-<a fawa ®ita vr^sia ¥ca die® l«iav 5 wicai an aiai 53 i 28 a¥a awi^ 
fat-i^ m diat 518 Bieai^ip ¥i® diat 218 c3n¥taB w® di^ ♦iil®c® a^a aula 
la5la tc»r 2®l3 ¥3i 5C3M 1982 «?»8ie¥ i 


t ®!3®lf fla ¥^af H ^ilaaT ] 





«ww«i« «nr»Ti«;?—’isiTti6fa «ife^ *<1^? 
?it«w *?!!« «isCTa Iotia i 

c»ii{»i^ awwR csjdic® ®nsi*i 

»if«c<rc»« S-'ts ifijR x>Bi k«?T« »ji 

^®Qw a®i^ (ww I «iP5R[ 

«n*iBi 8raims?« 'stfflOT •w, sirtS, a^jifjf, iiiJi^ 
agwra* ai«It«9i<---iii^>i?i ai^fev Ji'sit??! las (ii’ira 
®i« s:««m vnws lase 51a 1 

4 »nss SIR ^FS) 5c«i cs lafsl# a*af 
SFW*> iiwa SICS! aiws‘^f»i «nasii cscsi^ ^c^i^s’sfs fspca 

0H5^C« Si'^Sl I W1S15J ^?K(;(S cnsfs CS >1!^ 

f«Fcs an’!i sitaiaffi ^i<5is-s;sf9 tiffierf af^ai 1 
cvH ai?f®sf >fa»csf sts ^srejfs^ afssjn;*! 5si5?j*i 
^si 5C3 sicv 3i?t9t ®re 3^*85 ©I'sics ®isa!^ $!;i aifcs 
iiis^ ifls spcsi 'flv 5!sig if 5i*aslSs fs^f-g fsfcc ?:? 1, 
vfls< ef»T—ta| 51 5!*aOT5 cjpcb ®iisi 3 ^swicfs^ 
1-?® ^sj^BHcas SR?T (flcss ^cfs snoi 'ssm a^iw 
c’^l^c® aica SIC® ®i csicsa lag;* sjs^i i!i fsci?; «i^6hI( 
afscscas srcJ^s snsisi^v (sjsjjs?! s6cs («s? 
ms? sn^css c^cs spul «i>tss 5cs Ito 1 atscsa 

^ip ia| ’SliCSl >flS< C?5lc® !5Ce!« SllSiiJl iS 

siiaics cs a^ia saifi ca^i cnais sr«n 1 
atacs*! ®r«r‘srtf®—Ts* oas? csss—a^acsa 
Fip «ncai aliTsics -isrc® cac^r si acsies ^i 
scsn afacscas aiS’W®?*!® 'snTs's csiisfSR e afacsa 
a«afs siss sia ■fis? cs cans Isaws 9 ,st si 
’View siTCBs s(®aiTs ®i af®ca csai t 

fssuftesFl wwsi afsesa ssfc® ai^s 1 

afsesa 5i"afv® tufas* ^aiiss snaisiS fs*5g '^rcsl 
SWS1WI sfl I visa, afscscas las cais evis lass- 
^91V Iwiia—cssR cactis? si fswsi-tsis afss^s 
SIS*?! aswes? fvasi cvts spnsfsv viaaisi Bisiicais 
vWisv a®is anif vsi <fls< ®TS sifav afasia vai 
fs|Ji «!iniii5 cas:? ’sss 5S ai 1 ®P; 

asfsi® Tsf«R Ipfna ^ss^ fsa^a Irss a^*a'f{,fsis 
afscsaa® af®^i ’I’ac^ sarsa ®i8l£sf®v fscsisa 
5 €?i arsia atswR • '^s sfcbt anai vsi siy, ai?f®v 
s*as»i3{5 in SI ®i^ 5fss si®isi ?i« 

cs fsscs t«v8i awisa 5K5®S'fi ac^ Iks ^as? tnsisi 


gsiil 5|^5^ Iwiicas asR sia*! ^ew Ife® 1 afscstaa 
^aa® aiws fsa«?sv tjssas sc® si««is as ®icv 
pap cis^is fvfsca ciris cscs cs ca$i| csfa visi 
^ vaiSi afsesa anif^lf®^ csissi «ii»iiots csica cii®;si 
Wes cafacs We® aics 1 

afstsa asrtvr las? aia‘2af®v ®a!— slaicaafacsa 
®I9M?® files cs fs®^ caai Weses ®is csFsffs fsssW 
5 C51! *iit cs afsesa vs iss^ ^scas ani cS csnvnis 
5 e^ ®is csisii SIS! s?a vsea ®i5i 9Kf«^ Snsaswiv 
leaiicas c®ia vse® aiscf faai 1 jj? fsac^^s 
vas pj fsss sjwi—ST3I aWesa vsv Rif Icaiiafes 
^s*a c®ia vsta cvssisic ®ieas via cac*r? afsesa 
swveas sis fsvies aiiais vsi sis ®is lais 
l^iss vsi t 

afsesa vs si pa^fs® csitssr <as< sesva sisa 
sitss csss Wnis ai«si enca sis caev caai sis cs 
siie?5i cac^iWs’s tjefis aWv cssi sgess wca ac? 
caea ®i afssns vse® aa 5Wis Sivis s® ass 5cs 
aiev I ]974 •f^ea viaieas Wesi tran^cB 
fs^fasi £®Bf caws visawis <flvf$ cswsi^ WT^ter 
8 fsifiis a1«i viSei ca<35is ais 50,000 snessi esw 
sfcw ac? faesWer 1 las vai a^cas ^sap vst® 
50 c»if6 61V1S s® asB ^csWbt i vwvfsaisis cs>r 
S v^ sacss 5«i§S! s6c®! s?fa^ afsesa afsfl@? vse® 
U afssia sis ??:® aies cs$i« csi6i?W ^ri sis i 
I swls cacecai srisWv visaiais piWis vest cans 
aai»4 Bwfaev a Wes '»*e®f««i sis vfsaisv a®is caev 
afsesaev p vse® a’s 100 cviK $ivi ass vac® 
?esWsi I 

pSsi »i 5 ?i« ^fasfa 5 cv ansiess fsfss vi^vwicas 
law® BSJ («se s^i ‘»!si«f f?aies esas paviav awia‘ 
afsesea aesa vsea sicss vfsvisv a«is Wes In® 
csaiWc®esa fvf awfeiifsv asHi sreiicni reseat 
111 V 16 afscsBcs csai sis cs evsw sin si^scas vsi 
vsflcas ais'ffav ani^®! si ^'swfs® lsai«R §is. 
si^vi aie® sTs® sts, as'^iW tss? aesis ^asiess 
dssss^w® vsvfss sisics tiicsfavi 5 ®sii^ s«ts 
200 caev 3,500 cviW fiivia s® ass cseica 1 Bfsa 
svesa paaiav facs ‘Svffi vsisf sjflvis aaia 
caese? cs aicsa aai csi 6 ai^fs lsai«rcas (GNP) 


pe® aiscsi cs ^fss s"acss ®ia«(v ®iw 5 S « pa 'sW^s 

* iW-sstiR ® sHal Wwts Wvta.T’Titsssr jTn W1S-741235 *i«fi*tl 
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mn « 


■iwil 3'4-4'2 '5?«f 

♦ihisn«i fjitv'sin ^5n nifinwfl wn «)»»«▼ 

Wv'sit^s esn wiiTI i ^Fisinsi. cafi facSsf 

&SS wisiawii® wc’Ks !5<ii wuicam 

cfc«i« ^•)»!5?a ’^wc*! csifii^fS 3 wcv 5 GNP 

Ciai’*51R <[t® C’T^n cat? I 5fl®T'5V £5ilf®Ell® 

JlsiHl WCV cw«u *1111 « W WCTfl STRICT 

"inC® .ll*R «R9tt«l5 §IC>R[ 

jnwsi a!® ^«ot ac? 380 6w 

e «n*HWDa sjwKsi c?#9 af^s 1300—1350 

.!l^l £e'I9r>flS| I 

U.. . u»«iil^BlWW, «JR 91&(13 i 6 9>lf® 

f98T«. wwfiis*), af^>4i ^ij5ii?5rg 

gtai 9na9f®Tf:9 <!ii«awi :^?5ig. «f*i« 

91 9^955! '»!^1 J19^ aTf'59r 

’j 51^959 519-919^1 ei9WlCH5 *Fi:9I £999 cnfw 
9*t3 5C9 9Ii:V CT*i9« BlljfifftTsS aCf 1 

»«5«I1?I KSl^ £9f*l afiSim ^T*l sip 9f9CT ^ipl9 SJW 
£9 5C55 C961’0 iil?I 9t9I 991 919 I 

*r9t9a ®i»lf5[9fH'S 919519 91 ^£*19 e9I il9? 

acsw £999 *5?® Pca «nc*r onNv siia^ifit® C9t[f»i 
♦p?n^T9®lC9 *lf9SlI*( v?l ta'99<3 9®9 59 fsil 

««9 a9R ¥RI*1 5W1 (11^ £9 ‘»ff9C9'9 a®19 

Cir»I 9«I®f ia9? S(I999S|IC«?9 t9feR 8C9 «r9sr51C9 
501 9TC«f I uosilgl, ^59 SwiiaJl^':?? £®tf®¥. 

■ <8 9SIie?-«I<4j9fe^ afefffBI »a99 9?f«^ »)f9C9«9 f999Wt 

a®19‘5[fei9 f999S|® »j4!t ®lfei^l **91 9^9 5W« 

£9^fsi9 '5nf9*F ^[511 till{l9«l 9*919 9n*tlt9 911919 99911 

£991 £19 I ^^l59*l>s*. p«18ff9a ’919CT 9igCT9 

9II^'5rf9 91 ^'Ji ^CSl V®9lf51 <8 |iT«I'^ *»f® 5*1 '<6l 
t59I9 =¥919 JJSIS 9f*r ^ 9Jf® OI9f«l«5 ®l9999C9f 
( «I(5 1 ) 9r® 1^11^9 9'«C® *il9£®I £**991 991 59 

®15C9T 91iai9^d £9 '5Ill?fl ^WS 591 *11 49f«Il 9«11^ 
91S9n I 

9'£s 11CT 9^91 £99^^915® *lf9C9“I af9=¥*»(91 9K® 

®fl®l!r S9am99 "Sl®®: »1®¥91 1 £9C9r 2 CW 
(1-2 GNP) f9f9Cflia ¥91 5C9 91CV I 919 £9W9 

®I9I% 919 59 ?9*1 ataw <419^ aift®¥ Ji"*!? 

I ®nf®¥fsft £»fC«l 1T®1?9¥ ¥19£«^ ill 9199 
(5|£?1¥ ¥9 6 i¥ 1 991 59 1 £>1^ 5119191 6l¥19 UtX. 

®ril5 OIT919 ^^95 5t9 919 *91*1^9 9191 3>i9P!5 « 

a«a«ll9n 9i9'9r Sa® ¥91 9I ¥rt¥9l ¥919 9n’nc9 1 
9RSHPr9 C9£“19lt® 5Wt® *rt9?9»l 5nc*^ ?9Tl 


{STw 94,5*i-6*»wii 

« *lt5®9®l £991 £9C»I<» W®19 8M ♦ff9t9«I *I?9¥**191 
9It® £9 3I¥1 9Rl ¥919 ¥«n £9lf9® 5C9C5 ®19 
*lf9511«j 0*5 GNP 91C*t9Fl« ¥91 9195 f9C»l9aOT9 
9(^®99, w*nt«r9 9® £9£»r <« 9199 «ra®* 0*5-1*0 
GNP 919 ¥91 9i¥ra aanwsii 9911 9T5¥1. « 
f¥| <ai*i 9i9«n^ ¥9r¥i99i»ii, ’ti99i*i^9¥ gifl feaiihc® 
51^9f§® 95191 l4591tf9® p«f a?®£91i:9 919^ ¥*19 
8919®* ai?'t®¥ ( 991 991‘991, *l'ft9 

9191®! <3 WW9 919 ^®Jtf«r ) *K9¥C9 ¥li:¥ •ll’llPll 
I 1978 '^IC¥ af'¥99C¥ 99J19 ^99 |^1'^9 
N»^i'B:919 f9¥l«f) JlWra ^?9® ¥9T inPim99 ¥CBI9 
srca f9C«| 916919 ¥£91 «'f9® WJ£91 'N9fff919 9p 
*t9l5'^9, '99lka>p ^ ®9< ®W1»f9^tB!9 9I£99 9W 
ai9 f'1^‘51 5«I ^’’lE9lff9I I «lldlE¥-Q '4|¥ HSCSIS 24$*?! 
9911 5£E1 I ifl^n £¥CB apt f®l?37a af®¥19 9R'?i 
¥99!9?1'8 »ff«£9"I ♦ff9¥*a919 ¥5'§‘« 5’e9f a£91¥9 I 
afa£9*l ¥ef9tf®9 2¥£® C‘n£91 illl »i5¥ ¥91$! 
SfRl 99919 £9 af9£9»t nf9¥»a91 91£® £9 «N T9f51£91?t 
¥91 59 ai9 519i>| C®I 9Ct^. t<199f¥ ^51919 «|£9¥ 

C9f*l 3|«fs)1E99 sjiW i«9 £¥£¥ 911® 5£9 «I1£¥ 1 
«II£S|T|¥1 2iai£t9 af9£9¥ »K9¥*) »i?¥l J55n9 ¥£9 

(7r£9£5 £9 1977 ^l£¥ 5198¥9 *89f £«£¥ ¥14*1 

« f9t®a 99£99 915|19t9¥ ^?9T¥«I1 ( 91 ’liaia'iaJ 

9i®l£51 £55? £9«ai 5£®1 ) ?9 ¥919 9I9¥I 9I9«f 9i 
6I¥1 996 5C9f991 ®19 819 £9^'5l*f «llf9¥ ¥1® 5C9C5 
¥1^1 91£® 9I9-Jltt¥l£69 S1191£9 I ?®t9 f9£'«! £«r»f^^91£® 
£¥991910 p*15f aisitO W ^99915 «f9*a*iwt 

919¥19 feaf® 919£S19 9191 ¥£¥9I, «nt|¥ C9l¥, 6t5¥£9® 
a^t® £9I£¥9 50—60 ¥IEa9« £9«4t ¥f9£9 £¥«1 
919 I <119 ¥£¥ <4l¥f9£¥. £999 ¥l®t9 B£9 t6f¥<9l 

9l£® 919 ( t9£«f»ft ep £¥5n 9199 ) ¥£9, CRll2C¥ 

¥f£>?19 iaf®9 9K1£9 ¥*iaC*l9 ¥4¥9®1« =^f® '119, 
«I«{19 GNP-mi 919 9r9£® a;lE9 I 

•fftK9¥ 5|«l¥«l « 2^*> af®£919 ^£^5 ¥£5il9 
¥1^9 sitf® ¥99!1CS19 ¥£¥ £¥19 £¥19 Sa® CW 
f¥**l£¥£0 f9¥*»( aw*?!—£999 »t«®l£9 9m-9*l¥19 

'is^ataii tii9R a'n a^ii 'wwl anprt ¥» 9i 
®99 99 *f¥f®9 85919 « ®«199 505» <99 ¥£¥ 
BIE9¥ 999 f«9-9 af®iRg[T»f ¥lfa¥ ?9¥ f»fEa« 

wsam 5£«5 1 5C¥1 af9£9¥ ®P^^lf®9 ♦rc91¥ 

a®19 I efC¥9 SrftH 9I99I19 ^9919 919509 919K9 
:il£®£?i9 ¥1¥W9« 49*llir¥ ¥19¥W19lft99 p«l¥lf9®? 

m ®W1fSl 919 9C¥*& ¥C9 CHOI I 91|:^*> 
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jsfwBWs Twt^ cw« f»rra f^toi 

’»W'*rRig^ ®iwa «i)ii 8-12 

vuira Jinsf ^aiHi fwRsni's, sfw. Hh, 

9faj^ a'fi'« OTC“i« iirivsi awe? i 

»ifsw«j tsn^q a«ias? uia^ c»r aw« 

S<*nw5i«f^w« 6*18 JiflvRit W8-tJiw«( «;icsic»f5 
vm ¥w»ffd «W8n £tfw 9a8»gjB sf«i 

Wii vrawii f8v-n fii^swa m 

»«8I WC*f5 8tea« C5^l BlSflt® Blfj 5ca5 I C«Fa?l 

aT?f«v »i'»ijf. 4F6nn?r. afsiv §fiif(f 
v«ii «a, aim®! af8w»i jafypes ssiia 
^niCTS «iiH5^*itj^aisi facTW 

^f*fCT Swinft «?c8t§ I siitsfajfj 
wflCBJjSn viiB? « v 15 sii«jair ai^iafsiBf gai 

8g!?58 BFIB^WI^fcT iSJijqvdl *Jiac«i gif»?T, 

a^t« wc»i *51^1^ atf5C5 I (flgjfa faw'»i'^ 

c«f*i^^8T8 GNP T»s^i Bif^ca 'jsiwe 
»«fsf4 iT?aca*i ftrarfii^ 

« wfSH aatfi 5W ifl f8^8 ®II8 >iP«fC5a 

I ii?aw»i ®iil5w5 •^tkcaNc® 

«qf«VS, *lta85J? £«IW:«'Slia, fBSlfl- 

8»»f8 a^?« JJ8VI5^ ^Sfl'5=! =^^’fC58 siWi 

apgre I 

aTis^ff siJi’nr —m 5WES. 

a^8C8i:»ia aiai ar^sf'ov ’i*a<r ^«is!K*!8 

vt^ffws af«fffsni ^jsriiarj ^«?r 

'avi« acflicfJi I £8 518WW a«iw8 Jiif^iv 

«l9!JK|q 3?f8 C51<nW @!FS-i;?TI’r5ilW5 

snBi »pat4 ®<n 5 «sid?8 £54i fsi t ica 5ri^% 
af8¥»*f^I9 J5J?I '51CT¥gi ifflSJISr® (fiia 

8IB8lf8« 5T:« aK8 I ^ »i8 9¥CSIS ^8*f¥l8¥ a>ri£«(8 


»i€Wi ^K«r8 ^ansB «'»rf?r*if® a'sia 

’TPfi^ ®iia« fa»iiT 9iw^*r) 5««i 'ra'Fia » f^tw 
£»r*<^k9 aC¥ «IB«II «IW¥$I ¥WC«l| Ji^BS 

£«r“i^reia ^M8*ir«¥ «ifl, ><i8< ®Fa*iwV 

af9CB*i f^a vai gis^i ?i®iBa £5i^ i 

af5M*i 'Biavcis a©R a»$ 5'e9i9 acs 

¥f8¥iw £¥£81? £a^ a’Sia ¥81 ®IS!B 8m»ilta¥ f¥WI 
«i>i®8 ?ca ac«p I 48 C5£8 ^®®8 ai^^a fste ysra 

CflICV af9C8a!¥ 8¥l aF818 Cfi'Qfll ei«ltilf®¥ 

?85I£8 <aiw¥ £8f*I VWJ I 

fafej? ®<ij £«JC¥ ®iC8 a*iifa® 

^ww « afa£8W8 ^*111® 2iic®a Jiwica ■''''• 

JIB ^5p8t ¥81 m '5iefff|f®8 §«{3 8[It*f8 £ ” • • 

a®i8 (flt I afawa a?B¥*»fsng f8?®H 
awi acflw 51^8 aaiffa'^a aj ®i:j>55T8 

®cgi«ic8i'sij gm, ®s®®g aca^aiff^, fa*^a8if® « 
¥lt««18l §«!8S>, J(W1 88W8 8f8® a8'«i?. 

1 siaai, fawat m^a aigiwi vr.® c^ie^j fa*a- 
Scfiia £¥w £^ca8 ^«l^'^f®8 Sag 8J?i^¥ asia 
¥api f¥R) £a6i fi^«8 ¥gM »RfM'6 afgcaa «i«lfei?ta¥ 
Ssaw¥‘^fsi8 Sag i 

afawa afawa a^awa gna!8t5c¥ eiqiRi 
en®t8 sisjjfli—£*isR afgggR 'Q a^aiai,-^g- 

'Q §®H?«r8 ac¥ £iTac3aig(8i 

¥WC5 isa ¥cei a^a«>'aJii <3 ¥i5jfl a^a 

¥31 Jigg 5C^ I <aira^I?«¥ Big 'Q 8ft8W8 

f^sf'aa a'i^t® ¥C8¥tS ©fSa aiiaica afacaa gNalf® 
faaira f:ic® 'si'^si gesr® ®i«(4?®aiti' qg®si 

aiai^fi « '«¥ a^caisfii ®i -siaVra ¥gi8 £¥ia 

Sara wl 1 ga? gai ara ca atasaa aisfatf® 

¥i>^®* £¥w £'rcaa aaa f;i8aa ¥8C® i 


With best wishes from :- 


S. C. Engineering Works 

26/1, Narkeldanga Main Road 
Calcutta-54 





?si5iwa CTc-i *ifacw a«iCT 

SIR 0IIR—V»I’<FI®BI S{®q «J5nj?| Hraii^IoS ««K»HI 

*io®a swifsce! 

ciSMi a'^t® 'aiwa siiwi, -als^si 

f«r®iR| m ci:s?iwa ’fsc®! 

jRiCiW ^^*1 c«if ’»itaw«jc<F 51 fil'd fi^s^c^fc? >i^i£a 
T-3R511 

®c^ Iflirsfi-O SIR ATO® 5C^ £J|, >i«ivsl« 

sig 5i^FC»Ti »fi“ii*nf»i R ^spa R'^i sim, ®iOTa 

?e! af?iw“i ^^*11 Sr® cf■I5^el« ®il »« RC¥ 
51 S5a I =?i®! snRH BPna S^^rr a^ffwa fq*i?i 
<i'r?c«fa S?*if!5 1^5. R^fR (Wta afswRRf 
^f?l® ’FC?! I ^>51^ f5»flC«I *il5 R, ^R-’FW'ilRra 

fesifR RIC’F R agl «‘iSI «?l ®l SHfSl'S^rRf 
’FCS C®1C8l I '»tf5R*I ^51 R8?I ^ 9 , 

5rc® ®l SlICI llf^R Rl *ll?l. R»p« C6>6| 

’vai ojirra •ts'fw i 

5«IR?! WW RWR 51 Rial'S f «® »aR. 
®i ^R^ls fafw I waiRs kcaihsii « 

RtRiRitifc® aniSsi C5ISI1 tic^wa iRir r fsiSsAs 
faWawa sjfS 5«tiR, ®n ^aia? a®rcaa ’fri ensm 
aia snfasa ^ifR i sira!®'F vicsi rirtr 
▼ iac5 aawa ^af«Fa®l cic^ ^aawa rswri oicri- 
onfR cac? Rw I fa*i5 ‘lisna 

5551 <«a^ aw£R!®v r^'5«i « a'lwi’fiRa fiw®R 
5<3ai^ 5W< Ra, RWiaa Ri^ac^'e m rc5®r, 

R1I51 0 R®a5 5C® ^ca I fRSgfla fatvaa «aa? ®i 
c«rc^ afaca»i ^acaa RiiaRi a'osnR aawa Spii^ai i 

fafViic^ta ns ^sf^ta 

?RS3^\a fatia*! 5^ tafs aiafi^F faaa asR 
mcaiiSRi vai Rc® aica i 

aa'?®-'iasnia cisicsi IrS^sbir Rita 'a^t$ «it® 
^ "FRI RK’F, vflVRl «irsiai «1RC1^ WfR I RIRiaiR 
Wiaia *Fc»i fRS^spaiR c«k¥ rrr »if«*ii9fl aH « 
v«ii ^9(® CT5f«i^^ 5W fRSgJta fafara*! i 
fafwtaF 6ia wcR asiR a^ai aia; ciiejsfi aK fa§i 
aH. siiai aN «taSiR « a?«s «ii6jaFi ^aa faSi af'w 
’FRia rrW 1 meiapi af'ao aaiaiv cnaiRii 
nwaFi af*n ai ktaaiwa fRSfjFaiRa rrW : cna fa^ 

ntai '*1' laarfjFSta ifnit^t 


afaa faSi v«iia rrW—« ii^ i«n anajaaf IwiiR ai 
aRiaiv *ift?iR 5ra *fica i fRStR 5 r? fajia-fRaRW 
a'Ri I <11*11 aW 58 ! 01®!'! fs ®a 5 r Jarta Tasw^wi 
®a!F; ®ca «bc«f csfiSr atsia rrW kRiwe eiai 5Cfi i 
Sapif®—caf®aw, tScafRaiR a^'^T® atca’Ff^ affe- 
BR® piaii:<^a fRSfasRiR cecsr cat® piica taa! 
®aR rI fRSfjpgiR c«Kv orsispi a'*ii, fa§i arai ai <n5i 
a?'i( fR<f 3 5 a I "ii^avsi tRS^'^a fafiaqpF aw 5a 
C®«»T»B ?aWa«l I R *W«( wear fjjfufsei fsj^® 55 , 
®Tcar aw ca^fsa *fRi«f» oiiifRJF ance! laa as, 
fRSa?\a pt !5®iiT'!a Ri5icai ri^ ^faa Bicaai ag 
£®^f»a pfRTciifa ’Fcat? i 

pifata*! ^Ra Rtaf fasia ^'aw Racscs 
fRSjpla fafffai 5 C 6 § fRSfgsBiwa ?a'Bi^R 
^ScafRais ;-235 rir^f pidi^fSa 
^iSfgsaiwj a«(R ta®i<sR 5a oi«(ia c»fir <if®«ft 8 T a^aia 
RW RRc^ fRSfasBiR^S aia rrir ®caa jtfi ww 
fa©i 5 R aia. ®aR fRS^^•BrR wear faStR ’frw 

fRRa*! 5 a I fRSSRa 'r®i! StgiaRKn 'g^avi 
aca« !1T$5 RiRi«fRSfgsRia taaiila ai faSs^ta pl^a 
e^CB—>ij®si5i (Chain reaction) ag taS- 

fassiwa fa«WR 5 'e 5 ia a^s *ifi « fa-^R rriv 
fafigRa 5a I oiaiia! fafaFaii ®<3 faSga aFaia 
;^f«6 5c;® aica; caaa Rfafsiaicaa faSispsiR ohrsfi 
'FR i <«i:r «nai® a^aw faSga iai^s 5a 1 ai £5 I’f. 
faSjFla ta®i«iR faSgRa aw aiai ai'ne fa<f® 5a 1 
fa®i!taa spw r aia 60 aia a^a faSfiFaiR i®ta 
5C® aita, cau^®! ’I'**? e$«^»a 1 ifitl?®! caw fa^i 
lai (flat oicai c^co aiai afua ta<f® 5 a 1 

aaia—faSgsta fafiaa a?w c®f la <ac<irc® 
aica I ®ca ohrsfi laia <tk i?a®i ^Rai^eii^'iica 

▼a ; (nci pqwei araais «{;{] t«p8 I 

oasnaa caaa icia siwi waw lai aaRHnaiBca«i 
lac® wca aw ailca rw < s ^ lai RC5a S^a *iicr 
faawa asiaai la 1 fi^l owwi laia wia 
S?R afi'nwM RW ai aiai wia aiR cfC5a awi ata«i 
iR, ®R ®i <rwg Rsfeia 5c® »fKa 1 fawa®* 
^:^ilaaiwa si®a (naa icaifg SaR acat?, R^for wc 5 a 
sicai aca«i law tawa fawa «K 9 f Rfai® 5a •aat crrir 
^ iR® 'siwaa lai faiRiwa *pw r^ Riiaai 1 
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cef «rc*wi9s wf«! ipusi scsc? 
▼«!« I «inq.W*J8w caS 8M5W ’vh ’»«iic^ 
cwi ▼ara 5 csf' ’»C8’P tsif®ffs6« ^ cacfia «raTia i 
v«ii «iWOTa c<f?¥9!Kaf cw 5wa aFwv fsifeifsiSw 
»rt« aM"r vac® ’fica i wcv uqffi '^[a 

Ra I '5ca taSi aWj wcsa >i^"n£«f maFcei ^©la 
^«a 39 W ^ I ©rei?i cafiJ? aw wc^a 

*rc«n aTa^ w, ©i^cer ©1 a^^sa ▼la*! 3?ca aica 1 

awi af«a «a^aia £«a a^aaia »jac5ia 
cafa I W5a8Ti c©a aca wc?a aslca 
acaa vie® aicai arfawc^a 

ci®ra aiai'aia 1 

a® a®Fi1a caa taca c®«i?»a fafatawa an^a^naa 
f-n anwa sfwi^ sii^caa “lalcaa Sna ®ia 
awa «fiac® aiai wf^er 1 ^«>i apai aia, 

flRtaaJiii siifm fa1 ®fa 'aisfi ?a?"r’^ faaijft facaa fata 
iftaastac® tarwc^^i ca, casffisa fafa^awa asra ^laaia 
BRj tacaa fat an:?iaf «t®aiwa ’iiaw ^la ?i® 
area cawt^wJi; *Fcer «ia 51 c® 'frsa 

-aKSHTa ’^i:®a si®?[—^® ^fac® 

ca'a atiaar fias 1 

faf«i? f^Sgita tata^aa ca artawc^a ^t® ’^ac® 
»fica, ®ia aTaa w^ifsr ctf^caTwa '8i<i ai aasiifa 
»iitflwi iiffiST ®Ta «!(®raat*i afaa'Sq a$ic® area, caaR 
asw ai acaw ®im ai'jcar c®csf p aaaifa vac® 
aica >«a^ aif ai aaai^cv Scoti'® ai wafa® vac® arc* \ 
fafeitaa ScaacaNiSaK^i >6^ ca, ®i wc^a 'snita 
«i«?ac®8 a^dicefa-14 aaaifcv vi^a-14 aiaifc® 

^arefa® vac® *n:a 1 ca^c^ncaa «if-*(aaifa ^*ia 
fafvBcaa aacaa aa a'Bicaa veer (ac?a aisifav 

twivana aJi?® ^ taa^ m ^ 5ca ac? 1 

fa^ta tatvacaa a®ica cac^a a^t® v®aita ?a, 
®] 5iwa faacaa fe^ta ta'^a vea—caaa, fafvacaa 
afasm « aft®, v®??*^ aca fatvaa cac?a ®aa 
cffaf®® ^arcf, cac^a cvi^ aitcaa Sna fatvaavaca 
atvw,ft®nfai •aMa'c^KC fafvacaa ataaia fa'fcaa 
tRi ca »«vv *naiia®x aiaaia vai ®ia aiasca 
'an®' (Rad : Radiation Absorption Dose) 1 
aaaita fafvaa-j»v ana aaic^fa ♦(®c»r 100 
on5f (erg) “its cvifa® an, ®kv acai vav an®» 
«ia«ii cvaaraiD "ita caiaa faca ca^cvicaa ^aa fatvacai 
a®R avjia vai aia *n—caaa «8V aji® ®ii^vi vaia 
a®ia aiv an® npu afva avicaa i«pna aia 10 ^as 


'flvaj ejcav jjaa ‘caa' (Rein * Roentgen Equi¬ 
valent Man) aica m («vt 6 usw aia^ia vn 5 a 1 
lov ail® flmi aH (ai aN) ai^caa ttfc? w 

^t®aiaa aca, ®®aita "vf® Jiiac^ia isaj wi fataawa 
ca ^tasjicaa «cawa, ®icv ac»f vav caa 1 

a!f*«?fC5:a ®*fg tafvacaa a®ia ^sf®: j-avst j 
( 1) wianffiar (Somatic) ai '^sra®!!? 5i»*ifai®—ca 
aigcaa S^ia fatvaa en»tf®® ^caca, ^acfco ®ia ^afav 
^saat®! caai m ; (2) csrCJitfiv (Genetic) ai a«aa 
af 6 ®—lit aigcaa caca aai«i, 5 a a?, ®ia 

«?aai^ at»iaataa cac^ caai caa ^f®va vet» «ia«fi 
jtg ^pei (iiaiJiw© vi«f vac® »iica 1 cacvca adsj’^ 

ai^afS tJiccf« '5i^»8 58 aiiaia ®ia awaaaie tatvacaa 
acvia caev a^i »)TH 5^11 

c^iariWv vsi aat^ cai 6 ? 5 t^ ®ica asii ara ca, 

fatvacaa “'ifaaia 100 anesa va ^csi ®ia v^r fac»ia 
BiaF«ita as, 100 caev 200 an® aces ?i!^iaaa ci^®i 
caai facade veav Ji^icsja acaj 5 ©aia Jisiaau 
200 caev 600 an® ac«a ’»itaa'aa, a«f aa |®nia 
5 C 8 'a®vai 80 ®w t^ca 2 aicaa awi ta 

JiBia?)!, 600 aiic®a cat»t <it s^acaa m\ : 5 fw 
51 a ■i®vai 80 caev 100 ©i^n 1 c*lcai® cvee 

aiai cac5 mcv. ®ir.aa aic^^cvl tsi&vtaai (3c«a 

vn^iaia), faf^i ai ailaca® af?a vn^isiia ^®nta 

saicai^j aiifac® 'siifra ^18*^® ®)a®iB ta?i vi^a 1 

fiiSfta fatvacaa aiaiaiv a®ia aivcet© mvai 

aeii aavia ca, aifa faafa® aieiB <sl fatvaaev 
aiRFi VIC® BTifacac? 1 vcavffi caicaa tBtvsai « cam 
Mcb, ®w®i fta ®at fac’^-a ^sa 5)i<2fv acam 

5 C 8 CB I laaa vic^a ®rj ♦(faca«i ca ^® ^a ri, ®i rb, 
®ca ®acRi CR^ ^caa ataaw «!fvf®8va 1 

fR^#t^ CRtRl NS 

fR^asta fatvacaa vest ♦(faca«f ca ^ta® 5 c® »iica, 
cR RBC® Riaiaa ai^ R^aaa aiatsj® ^er 1945 ^^xtrev 
®i»ncRa f!CC!ii?»isn e Rinmifv r^cb ai'ida carai 
fai*9i«c«ia »ja I i& gtfi carai taf*Raca ca ei^ilav 
RTfa m ®wt«iv ®ica Ir?® ^cataer, ®!c«fa acai 
liivtS icfiacami oitcvi 5tafa*t IrS^Ib fat^ac«ia 
a®ita I ®w®i aiai cr^ c®vi»B *itacat*r c% ta»r, 
®it«rB «crcv5 * 188 ®!,' vK^ jaicami aiitac® ^uca, 

*15 ^CB C^OT aiCRCVI R^si f*!*!® SWI *118 fR 

c®®fi:a®ia Btvirf cacv“ ag fRi favaiw aca xsciica i 
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«ITi( « tWn 


[ 37®ii S^^i fm 


*Q C3»f»g®W SJW «IT?II 

«)»«c4w ®ic«r?i i 

f5Wrf“WW « WTlfi*! C’lWI «Fmi 5(3lf«9f, 

Pli «rai l?ic'>ii'wc«Bi ?Fc®r ’»«ii 

»<ivg wc«n55B w wi wja«i®: 

5-®K«j «!ii ’Fsi ^ I fai’wraw* <iiw Mi?c5a *iwj w 
fafvsCTa swi 5 « arafs^faf'i'a*! (Initial 

radiation) i jwcb fafva*icv 

(Residual radiation) aw i arafiv 
Wvacaa siwi ca aa ciisjan vai e lafii vai «ncv,, 
CTuf>t a>|[ csa afta cafaisja lawfC's aita ai mat 
mw c%« ai I wai aN « faSdcas wa aFaara 
ata®! '’[a caln; erai ^*nl mca caa ?»|^« 
fa«;® 5 ts »fc? mat a**! ’wtaa ^ai tpaia 
^ificaata msiaia 'sica aijfa® aca c®iw i fawialai 
awa, afcav fafacfia acai afa 400 aji® faf^paa ai^iaa 
CTO? mca ««a lygia awaai ■rearai 50 «iit i 
ca^ f^aica oral am, fap«wit*m w\w\ cata am 
1500 fafiia ^aw ami arcar, «ri carta «Tca fa?® 
ai ?w« awi afai « fafeficaa acaicn ®rc«fs am 
«ipfc«5 aiaatfa® • 

catai fapwacaa mv fafa& *m caca ca fafaaa 
fa^l® ?a—aica dafa"® fafaaa aw, ®ia ®<ta fafw 
c®eff»a arai i m^aa vai rft'^aiet aa *if9ca«fev 
ijfaa vac® ■area • ml aaesr ^ai^fsta ai«ffi?taa (Half 
life) marts uitfrjff faaa i c®ffea caev caat»a 

fafvaa fa^s ?t® aicar aett aacaa aw aca ®m c®tff®a®i 
rfta am i carta fa^f^ ataaia c®«fim ♦wtesfa vai 
facaeai aacer ca asm nca ®ra adar aart c®«fsa 
aicar, ^tev a»n ?« aat<^ffia ma'^'taa i faSipta cataia 
fac^iaca ca aa c®^f»a ▼ai feaaw w, ®twa ow'afaa 
mv cacTCsa ®wta cactp *H ^ a| ?wm aw 
?c® *nca I 

mlaa c®ff»a ’aata sjW ?c« »iica f®a ®ica»aaa®i, 
cawm wiaisif |S«faaia-235 at ^cSifaaw-239- 
ma fa®tacaa ^pca ca aiaia a^a faS^ata 
?t® mca, caufa aa| c®ff#a i ca^fa c«k» faSi 
¥ai fa’f® m cagfa mat faS^aica afa«i® w i ml 
af»inc¥ aw 1aSi tw’ (Beta decay) t «ifa¥w 
ofcs ^*iR fa$f?iiTa6 c®«fam w t atatia®: ml iva 
f®a am fafffam aa faSfsmica acSi 
faSi ¥8 atfim fadi ¥«na aca mw afme faSfgsBia 
cmc¥ fa<® m aica i 


fa®’ta®i, mitSa cauna faparwea ca aa faSScaa 
?a, ca^st fa?®a aaicsfe ®aa mtafs® ?ta 
ca^fstw watsB ^aic<I ^^titsfa® vac® •(tea i 
'g'Tcfet ^fraaia aavat f«a ®ta tw fafiivtaa mvfS 
aiataa etilcaicSm—atev aaii fa fafstva-SO ¥«fia 
am ®aatan*30 i faiSScaa act atart® mfS c®»fim 
anlca^cSia faf»t¥a-31-m ^atsfa® w i ma «ia‘aftaa 
3 a'StB fv| va I faSgcaa acw faflam ^vm ca 
^•awta a^tcca ®i ?t«8 caifaam i catfviw 24 
aica ca c®¥fim milcaicSfatS Stan ?a. jei caev faSi 
afv mat afaaiaf atai afme fa?te ?a i ml milcai- 
cSicaa ««‘^faa am 15 a'^i i cami facvmcaa 

vmrvifa ca aa ^?ffa aicv, ca^fm evasr ^fsraial ?a 

ai, cantata vcavfS Sawia—caaa c»ti?i, r^i6 l®iif»r— 
faSficaa «natc® c®efa;a ?ca cat® ^ca i 

'$®la®*, mttSa catam emiial f?aica aia?® 
|§cafaaia-235 at ^cSifaata-239-ma caa fvi rs^ca 
faeimca «itaa?a vea at: ca^fat smaica “ac? 

'ifscaacv lifa® vea i aictfav c®»f»a®m vest 

ca^fst caev ransivi vat faM® w t IScaf«aia-235- 
ma ma'fltfaa 70 evtfS aw wia ^cSifaaisi 239-iia 
ma'mtaa 24 ?wta aaa i m^^tst •ftacaaev 

vqfa® vca. «saai m^fm c<K¥ faSgAa Wvscaa 
?ia ia va ^eam ailca caev mt^fst c®aa fvj taar^av 
aa I tv^ afa m^fst ®iiaicaa c«rt?a awt gev ac®, 
®ca ®i aiatai'ir w® *itca ; caaa, famai aiw afa ml 
aa c®mfsa *iai«{ attaicaa fa^ca acaa vea, ®ca ®ia 
va aiaiaiv ?c® ma i 

'snifia catai'fac’viacsa ^aa c®«f®!a •saW'^fai 
evaer ca vmtvrf? erta'aiifstc® alma® atev, ®i aa i 
fapviacaa “na ca <(aa cafam m mat ®Ta S*ia faaiS 
aaivta cacaa ^ aa, ®ilc® a| c®fl?f»a vai aicv i ^far- 
¥*na at!! fafet® 5ta cag.fit aiucan® ag ?a »t^® if^ta 
ac® 1 *fca aaa c®mf»a ^avat^m caca mica, 
®aa cal aSaicv aaii ?a 'vai-mi^’ (Fall out) i 
tifaa s,^¥am acw 4afaaw-90, «itcaif®a-131, 
faftaia-137 sitgf® maa aa c®®f»a «tilcatc6m aicv, 
caufet sfla<iac®a -aev mm ■vfmvmv i 

mttSa catsna »ia atlcstcsa eatai, fafefia cami l®tifa 
ca aa miarn earn? faSglfacaiai ^ifa® acaca, ca^a 
fapviacao fa^a fafvaa « aj c®mfim aatpfa 
fet^fftea treat »tfacaa ^ ?ca am i fataifaat e 
aiaiaifvc® araSa caiai cvina *m •iilfaasarar wca aj 
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*iT5c«i-f jfjnM fsrMs U'mm 


«ww f^iCHTOi*! 5W«—^iUsi«c5T, 3i|a ^1 im 
•w, I ^9 f»icva csn^n ^nvff 

*fjnn(Fn^8T*» T^wc«ni. SPCSI« ^«f cac? 

^ic« cans? avs oifsta sisi 

aftawnpsa inpr fa^c^a >ipaRj caai facaTaisT i :}caa 
▼P. tac-wwa •laHi at«a gT« (Thre¬ 

shold test ban treaty) Nifva siwiw aia^i t’yffii 
51RW CT«Bj wfcw I fsjfeiftf ?a*fOTa wa wj 

ancd^ fa, aa? ^wf® caa «iTa« aaaJi wai aic^^ i 

faw 'flaa faSjfta aiwa ataii 50 pancaaQ caf*! i 
'Wa ag (ami acaw, ca^faia iiv-iavfgf a<i?aw«i 
feaifania faHg caiaia ijsiJira arwar peia ga i 
siifvq ?iai^ « c»«f®ca3 ^fefaawa fsiaiw fsS^a 
cawi «rcac 5 ca ca^faia aa^^vasicar afa fgcaifaai- 
cawra aata^asia fgaita a^pw vai ga, 'sigiM awi cat's 
♦nca—af® fafacfi <«’»fd vca f5caif»aai-camTa facwaa 
aSicsi ( afefaw 1440fd vca fai^w) if JIT's® 
cami^fm c»ia gt® aaa sfutta 2 a^a 3 am i 
®miii^i >55 aif^fi 9«ai^ «caifsca® ISfaaaS J^a. lira's 
®r8®s 4TS ca"! ‘faS#ia gnca’a »ia>ii i ®«’® spa 
aaiMR, a<SaTca 35f5 cacaa ^asi acaca faSg^a 
cw S®fa araaia i 

afa cafia 'sica fii^3a ?ai caca aia, siaw 
®wasfaar ®Ka ca>if6 ca^ifS *ns[a pii fag® 5ca^, fe*(a^ 
faSg^a fafaiacaa a®!ca aas -»}faa3a •ifaca'a ^fa® 
gca 1 caiSi^ffi fgaica a^ii aw, are® 1 ca^ifS sn^a 
aiaaT®3 afiiaaia caiw aiiffrs gca, 2 ca>if6 rflcerw 
awn gca mt 5^wb aaa®T atiw 1^ cvif$ f*f'^ 
Bwaasi® gf^a a'W faaraiiaf gta sfaiaga ▼aca i 
ata nat® gta, ^ feaa aca«§ ariaa fatara f^caa. 
▼laa -iiaraia faSf3a aiatai ®ia afaaf®c® wei-psi- 
mwafcwa tawf^ faai6 c®»fsa®i aiaiwa? awa 
cacw aica laat a^wif®a ^^la ®Ta a®ia gta 
Jlijaa^a^ i 

faSgsla ait Ji"ac4 miae •ii'affi faaa fswi vaaia 
aii« 1 ag ait ag« aTtOT« Ji'sp a'ja ait amiwia 
faam cut « ftraica ais'i aw, an^nift 5-6 a«ca 
aiiaw 17 gi«na fa" wt amiwia afaw»»(ai ?ca« 
aifait gtaR-ta t fa*na cacv awi 

Advanced'^ . *• Ji^pwc'a ATB), 

<BiT®®a '•vanced 

*-a 


aaatia gta ag fsifcaHa caiaw i a»i!?®8 Swai ca. 
ui^awa caisna fac^iata^ caraar Jts. 8gf®-af®fwnc®« 
‘nfaca»t ^wa fa*w atatf ' ca*m agsi, afJi cacm c^ 
^Scafaaw aii^faw »n«ai aw. ®i mc» ftScafaim 
faai*ia a-aaia aaa ca ana^aia (Waste) ?a, ®i 
c®Bff»g I anaia if IScafaaw cacw camw feacara^ 
SfFsnfit £®fa ▼aaw wic^e cwtfiw aiw^ai ta i 
'«5aa aira^ai cacw fa?(® falg^fa fafawa afa •'laawcar 
(Biosphere) acaa vac® Bica, watem aflawacwa 
Bcv waia? arf«a meiaai i aia«ii . »flvai ftv ca, 
faS^la pffa «aw ava mra^aw ^4 ga- ca vai 
miaai 'flag Bca ancsnsai vacai, fv^ (flaa« aaa 
encarataa «ai c®«ff*a ana^aw *ffaam 'jetaw ag 
cafa I faSs^a 5W ate® ai caca aw, cawai caaa 
faaaialcv at5®a pvc® c®afa aic® fa^jfta acta 
agf® aw aa, cafaev® ais4 gc® aca viaa <ii5 agffwt 
aai faca cvaai ^ewa atiaai^ aic? ai. i% ai aiacw« 
afacaa ^wa faaa cac^? aw i 

ai^taa ass'sw 'ffagf^s vac® aga *ifaaia afta 
acpwa, iiat afta sihtai taa^ aiigci i agvwi 
aca ai^a acaiw4fa vfi cacacw ^5r®» vaan, cacSifsfaw 
B'fif® wmiafa aiawfav aft caev »aat fv|§i wesra 
asfa aft caev i ajigfsiv vicai aifa afta lavffi 
Sacaa awm cacaca» ca^ ger aaai^a f®®caa 
^®a faSfgsfna i miifia caiaw ca faSg?la »tft waiag 
aa?caa anaa gcacg, faSfgwia faaiita ai fs^a gftfc® 
ca^ aftev faafi® feaica vea ®tcv vif«a 
vicwwifwacgi fa^a vfta ^’wca ca fajit-^ifta 
Swa ga, fajw >iaaaig aiaww ®ia 'ffavi 
kaacami gca Skg i evaat aiTvsi gtaii’tl »iiaa 
faSgsla ggfl caev 50 gtwia ca-ai'eaiS fag.a fea^iacaa 
aiawi acacw i a^aw fact csn$ aia 600ffi falgsfa 
gajf acaeg-'fl^fwa acai 250-wa fvg cafv vftamvwf 
ggft (Power reactor), aifv^fer wcaaai^wv g$if 
(Research reactor) i htS#a pt ^ikaa cv>as 
®iiaiwacacv sisi’if® ai gc®ro <«vTfav pf 

sig. gcaci, ®i^g w^ic® mwo vcavfS ^®fg vaaw 
Bfav-nai acacg i 

ai cgiv, mnSa cawi facvracaa acaw ca 
faSgffa fasiwa afffai, cal '«v| afaai vrtva ga 
“’’fi^a gaftc®, ®ca 'ucwco faeva l^nca faewcaa gia 


Cruise h 
CsaJ| gets I 
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•in « N«n 


5?i am Jinn c^Sff»!i scfi I 5i's«K 

c^i «, iJiSjfts gsitii. «iiv?5 '§?<i’*fri •I’f'w 

♦fiw £»[$ ^fsi<f/ »fy?ic^«f ^*1 I 

gRt CCfC^f f«lfV8*I ^Itv? S51^« ail>ic® 51] 

•flW. CJjafJIi ©»fp ?|«'?| SN) 55 I gsftc® 
filSjpIll SjIfffRt COfC^ *1?® m C*t «llt^ 

'3^? 5iic^ gsft C^IC^t C=^?I VH f«rc® 59, ®1 C'i^tsi I 
iSinv 5(55 ®I«»15 CVIC^F ^S«?5I5ISI ^! ^riifsisisit’lf 

fii«i«ij| =•« ?stc5 nww Ji'jfi ^W5r?i 
55 I Ifl^ fjnt»IJI afSfllC^'S % C'iStfSS ®I|5^5?i« 

55 I 51'5f« <lfqi5f '5|15i?5«r WC*I ^Scif*I515 

f5i«in5i, p'^* ^at^i-sit afa*]® 

▼ai Is.itiT afff5ig?5ic<s<3 ap c®©fsg 
55 I ®I,'5i^-lJ 5rf^5, 51 ?fn*it9 '5I5'5W iflVC® 

•fica I 

^(®fRta cswfss ?n5c^5 >55; W®s csarfaw 
«i]5^5?i 5K® a?5w»n:v 5II area, cw^ii Jinn 
515^] <5|tC5 I <iqi5^ill 5f5 ^Rr 

aliens- J35? g'a SIT815 C3f f»5 55-51^1^ 5C5I ^tbtS 

®if5«‘5n (Low-level waste), ®i5C5[ 
t5C«l5 f5C"r5 Ws® •SlIR 5Tf65 VESar ^ fsiES <1*C® 
wen 551 Sb 5 S1CI9 ciia^JHC^ (High level 

waste) '§'51'©? 5? 5? |'«iiE®5 cshifl^ia a? ^E5 ai’ai 
55; >iwM«i®s («$ Estaissw siaaK*! »r«fte$a 
'SlI55«f I ®IE5I51- 5155 ^ SilDia C®«f»5 «115«r‘*II «IICV 
®aeT Ha«I ! «if55>K»J P^CD C*!^ 'S5»TEV 

'ai5?]5 ^arafa® 551 55, ^tia*! ®T5E»t ®na®Ji ^csi 

515 AM '5115? 5fEa ar55i5 «fE^ ®i i uawqi 

c¥n E'^n c%ii ®55r ♦iwiil «f«ic5r vt5 C55 

▼ta E5e5l 55 I 55ca^f$ CVEC C®«fl»5 ®5E»ia 

5 K5 feap *f5ic( f*if*fca T5C“15 afsais 5nc5^ ^is 5i 

cficaif^lsfc’rt ^15 i®f5 55 ; sitai cwfw 

'5II55i 51P5 I 

C®fT»5 ®II5«l‘5IC5r t5«ntil P ’fCa 5151 55. 

C«K¥ 5liC95 *lf«C5C-l 5t5j fvn, 

®i ntflw 5rf5ia wfJiJ tJiaf5® snEaiaR i c?n 
WR # 551 *f?C5f ®l si^WHCSia W?» 55155151 515?l 
▼51 551 ^ 

Sub 51815 p$tf»a •na^'^rc?' C5 ij"5ic®a CBtaiBiis 
'5]i55i 5'E5 5151 55, ®l 5®! 5ri5t'51 «15511C*ia 55I5®T 
51*f 1 ^55®T 53C5 li? '8ll5t‘51C5r ^’ip 5IW1C5 taC5 

il5!I £'51^1 ?(E5 ®TE5f C^ESl f^C® 5C5 5IC® C*l5 «n5^‘sn 


] 37®5 5<. 55-6i 5WB 

C5t¥ P®«rfWf ^5I«I CVR 55Ca^ 51 fifl55'8C5{ »E5^ 
V5W, aiC5 I uo^ 5®l5 ®5IW«f, ^f5»1» 

5f5i 5i^5 |®)?k ?T5 ¥51 5C5f55f I f¥? 

»nwf®¥ ¥IEei *8515 5C5*6 fJiam? 55*1 ¥5I 5I65 

51 I <§^£45 250 f5<15 fJIlB ♦fI«SC55 

5C51 tll5J| 55 aC55 55in ¥51 5C»&. ¥C5¥ 5W» 

555 5Ca ®)5f55fis® 1 0|!»J1 ¥?1 5EI?, 5¥5 

3E51 5iC5I ¥C5 5f«r £®'5f^S5 '5|R^JII^‘f ®l?515 

caE5 neai 55. ®I5C5I 5^ 5IW8 55E55 5E5J ®l5 WC¥ 
CfR C®^?i:5 a^lsJ «^t55'8E«ra ’ff5C5C»l f5»l£® 
*fI5C5 HI »l!5t £5$ HS1C55 5C51 ®np‘Hl5 C'WflSBai 

5E5*4 *(T55I£5 ¥E5 51C5 I 

£®¥f»5 '5|I5®‘HI9 55151',55 WtH! 5J «1C555I 

<3 ^aHl-fJllft^l 5CaC5 >«5t i 11«ICJI1 5E^ I '5K® 
»R3C55 5»1C¥ Slf^ii paiE^d 5K55 515 'S|iC?l-|fig 

IfSima ai5 20 £5?«l 5EaC5 l ®E5 a ¥«| l^¥Ta 

¥5E® 5t5, C5 f51»l ^5sn«l '3tI5^t‘Hl ffEH^ 5lf*B® 5C«6, 

®?C¥ ^Is'l^Ka 0(»f»iIiE*I5 33 ^ JRI5n iil^CHI *(:^9 

*(I«S1 515 fn I 

C'SWhRl «I15^‘HI BT®I€ 5115 (8¥f6 ¥I5t®l 
pi C5C¥ alaca? ^55 56c® ’lIC5-£¥n ill £¥H 
5^5HI5 pi £5C¥ C®ftfS5 mi«( 51$C5 £5faC5 WfHRi 
»nC5 I ‘fl5¥5 ¥ta¥l6 g^HI |1®5E51 5E6 c 5 I ^51555 
f5HlC5 5511 515, 1979 '^lE^a 28t*I 516 ®rfaw Slf^H 
paic^a c^iHlnmEctHSis ^ »i^m 'snlwnc'S hi^5 
gifla 5C5 »ii-»i H'^ 5Ea 5ie5i5 ?5 <ibt ^itasn 

c®«?»a ’iHixf 51^ Bcei ii^ipi I £®5ffgi!5®ia faaf 

C5C¥ a'¥ia ¥H1 ¥liT¥lt5 5153 ¥H5»lf® C5C¥ 

C51I¥«RC¥ pi Hfaca fHC5 C5C® 5C5f5B! I HtaW^lCBa 
555 '^15l 'BIWC55 tHC^lS ^lai^gCaa 'il¥lS fH^5 

pRc® Av 2^dHi 5C$?55t 1980 145 51$ I »a¥f6 

■^l^caa fia t5C5 £®wl»a ^9I £5faCB aw C5E¥5 6*55 

5f?E5 ac^lser I 

fH©3l5 gifta eil5H¥M aia 40 5551 ®i5aa 

55H ®1 nWOTI 5Ca 515, ®5CH1 ®ia OKH^ 5pifl5l 
5Ca C®¥fS5 5C5 mw I £5^H1 £5515 £5E¥ tnlgflS 
l5t¥a'l £5tBCa £5C® ^£5>5E¥ gfH® HI ¥C5. £>if5C¥ 
HBf5 5151 5a¥I5 I 

®»f?5^ ¥155^1518 «ni'5IC5C¥ H^H H^ 
gsfl a?f®5 ?5|c« 5® £ai5*i ¥® i 4iai hwh, <«c® 
•lf9C5«5 PC55 l5*15 «ICH¥5 !tH C5C® 515 I Ami 
hllgHs g^ f5iEl ¥C5¥fd enenWH® 5^E|E|I £5H5 

<S|?C5( H^ ^ HHICHO. 5KIl_ ‘£«1H PRO 
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«f4»f5n 


sfpftn Jigiqj f?i^wg cii»i^^is 

af^qw efifj^cscsJi i ««t 

wi*i», gsfta 51WJ1 2 [njc^, 55^3 

»reR*»I« MC? ’PK*J Iff pis C^CJ? 

camia 5 it8tsi«.5?i ♦n«si ais 1 
®isnT»fi:v 5?^ g?j^ agf-sa aser 

1^®!!® stare ! Wt«IS 

Jis^ia^ (iPF ’is!«f?i ^cs^ I ^s^fl'st'i 

re w«i 5iscKS '^Fjaas i^wit;? 3la'.w 23^$ 

pi retv 15,600 !s5'.^ 

lust 2000 »tw5 cjicsi pi 

vfl^ tsfic®3 •rfssiMt'P 5-6 ■5*! afsv»^«i -,’rere 

re «t*fs 5?svTcsa • pis s*i 5 i 

VC9J?, '«IWS SiSi 5S1-OTC»IS ^tVIs^i^S V!?, ®1!S<3 “ifss 
JfSVW (flSt “itfs ®r?!! '5|»(5 CVi?? r:^5( 

HI- s^t-si p1s fsrea i 

^CTs sia*ii, ure^ ^?ccf pi rets!^ 

nfsre*« ^rea f,i?$ 1 tjpi 

awre fv ai?ire JII, x.-! tr,^^g <^J5 
Sl»t^l®v a?sf’??®3 SaS--T^’S^ 1 ? pi? ^T?l 
®i 5W fii» 

^ffsiic'rs sire 5:s, 2 ?$ 'sit^sicv-.s 

5 f« "siire I ’J'^aire "if^s ca^c^js 
?5i5g^* pis areTOsffa«i ««t&, aiss t’^rs re'^ftcr 
retv afare*i scare 1 

pi J®fs. vsi ret® arcs are®§®Tre '•^v, jicss'^ 

»i^ >iit»fw I «iire areie?( 1 a »iissRv:i vsi 
fsvis SIC® pi recv »fkre*i rii 55 — 

fSWSSreS 5itV t®l Sl§§, 51VC55S ^l^<s 

<<1 fasts reieii#? ®ii£!?irsirii vsir® 5ca 


f®iaiv!!sis «JH acsw^lfl sHsii a?*! v.at® ssre 1 sa 
ava 5iiaai;i®i :« sjcst tvw viscs^ fjiSsfls 

pl 6133 wai fef5® fia 1 £®»fs3t sna^Jira *3ia1 
casiarea ca ssisn atare, ®i swiairea swiai 
£ 6^1 smu 5:ta 1 sfa sifa ®fasiC3 ssiaw ^ii 
’fK-s! sia '««i6 ®iis^?ii (<aat tsii skjt »ffata»r 2 ^*ia 
5i®iafii) 5 S!*i si®t®l VKV, ®i5C5T pi agf®a !?ia 
sif^ca ica iia^ rere la^ 8?f® «BCvaita 
vw kt® ^ta I 

suijrea cairea •^m ^K f*:*^ ^®iifat® 

ca C£.^f®a «i!fi 2 { ^«i!i fi-;®iP[?i ?afva«i • aisigs 5 a 
*vjrea ®!c-v '®!i»i1^iif’ aisii sia i fafva*) recv 
^l'ar.a»i ^area stbi ^si?? ?!a re, «ic® sH^Jia cvr via«i 

«II£^ : 

f‘iSF'1a reisii ^^^25^L•*?re si^aa vire f?!sv ''5if®«iw’ 1 
ag siujare' xs ca'a’ST ata Ri, ^ recv fs.^f® 

faffs'! I'lfscs'^cv'Q siisiaiv ®ica vca 1 ®fasic® 
alt? ^a^jFls aica, ®i![t5r 'ifaca«i lasia ifca re, 
St^ia m ca rec6 sivca, ^icaa •ac'v ’jfval 

5:ta Ska aicsa siret-Jii 1 

faSvla picv «ii*i1^!'f ai fa?v 'Eifs«*iw 
m aia as 1 »ff®a S^ji f^^iica siiijcaa vice 
'^i»1^!v?- C£g?f5r4 lasitols siiqicsi v)fsca»i ^^re oia 
>t®n] 'gfa»?ia v«i:i fatas^ii ^Jifftcv ®if®«im 
aw siw et'ib ^ica 1 sitaiaaeica a«fi sis re, la^ pi 
sii^res vice ^5f®s snWl^nf ^re «iivta sf<T ai vaa sire 
t®^f#a ^fi«f ®«ii faSgsla fafa>a«! '^fsca«icv 
sufiifeiS® ®!ca 2 ^ vta \ 


JS\7^7l S3 5t5I^t?f 

faf®« avc**f3 v^lai Jiwravsi sirefsiv a!ifat®<3 1 m saw visq j^bi si^fat® fsiai^si 
caires spsia <«a^ *ifacac*sa fjic^t'fa «(i*t si^ca re^ais 1 ^siei^i, ^ 3 , ^^j»ii, 
apmrcHs jisijih, afsv-vit»iv f6«i c®i «iire^ I cvala Jiavitaa 

faww e vi^^ifa f^«!‘5‘. Jftiicaa ^(fawM mnm 4vl$ fac’ii^ aifssi 

VCTceR I fares® asi 4 $ fatm^ av^^fei retv •mirea siiei. ifissffi 

fiiM *fHiw sNia vtare-'i i ^ire ait f^isarea aia^i vii e[^i« 
fareaw a®! avc**fa vieivife snaaiia sga cs -nrea vsn« acpiceji 1 

[ j c»§d:^Sli!Jl, 29.9.83 ] 





•liWR m I *i!*»*J « 'sn^'f *n*^*ft—^*i ^ 
♦{Mi*fif«q •^tn !5nc51 ^wsi 9.CS f^c®i81 ♦nw 
5« 5-c6Tc<Rj ’TO <av ^9C® *111 fcniina 

£p5i ’faw ciMwa aw siif»ivi «ia wcsi 9n>ii ^*1 
c«csp aicis? I siinBi •eaa ?fi« 'aiaitwa 

c»f«« aiis^ I ?Fi« ciawta tiivfii a^ca a^iwi i 
TOta 5 c*i ciTEiH dUBwa ’^wca ^*c®i f«fia aaiw * 

5.CJITF5 wca ? oiifsi an»5^ 5£a asiw * 

Biiaia far arasfi^ ? im faaf« Wa*® S?5 t c^a aica 
far ¥ca ? 'S[£sj'£ai « 'jtsi siai i c'sMa *in:¥a ®it¥ 
aia aia «susna ^sj c«csf j^ic^ i afeaa siaiaia 

•jiTwa c0c¥ f^cifi i.V81SE cafa ^a ^irgia fa i 

ii^ai Jii*ia^if®a ^b^wa af® i 

;iif5i¥i 9i^c*ia ■f’rc 5'.aa anai® aJia—f=wfar 

¥ca» ®ifa aifaafa® c¥i«ii?sf ? ®ia caaii 
C81 I afawa ^ac«ia awia*i®8 f<r¥ 

f*i3i^ «riaai afacaa fef^® i ®i 5:5i j ai^ ^a*i« 

^a I afacaa ^::aa c^co <sik 2t5i« «aa awiaa®: 
cata CT'sai ?a i laBi^i ®iaa «¥f6 pa onsncaa 
▼la aneiiawi, aia otia® »aa£ aic®a faai pavca 
fac«5 ca a*ai?^ "onsiai ®®Si ac5®a i cal paf$ 
W * aa pa ai caisii??! i 

aa ^Wfiaf Sacaa a>apia spca aa ^f<d t 

faafa® a^ig (Regular Periodic) af®a 
¥c»r ca aa ^ 5 g ®i sjap i ®«a5 Bifagfn® « 
¥*reigf ¥"api8 ¥CPf ca aa ^1^ 5 t ®K¥ «aa aaia 
casjsi aa ai cawisrai awi ^a i '«l ca^gai aa caaa 
•ft^rnaa crsaa afgcaaca 2 ^® aca 1 aa aiaraa®* 
aifB areifaa Bia « ff? fssif caafaaica f®a-a Bfsia 
fa^fli aig af« cacaw 1 faf®n sufica acas afscaa 
af® cacaw fa^a ®i t«a a£ »ng*ifc® ^weai ?«! 1 
awEag f'sfs’giaa®! (Elasticity) af«« ®ig®*»l atag 
af®tgcai ®ni®c5wg aiia aig*i,i ®ra acsr oict 
* ngisr»if»f sag (Density)« aeig i 

f^fa^aa®! a® cafa. acag af®taa« ®® «fa, 
Bnaw aaa af®caa aarg ^a®? 

afswa gics, araa ®aai ^fac® g?5 aaa atg 1 aa 
^f^ awEa caia a*aa»^Br aara uia cacaw g®gig 
cfwa stg ®Tca geii a«ai«a i sngwa aw ag 
ga^ a^iwa aa <5^1:® -aig ai 1 cacaw ff(? cata 

♦ aaW’t^. c*it: atfrTp:prt, aaar^af'l 


ff? gwfig a*aii?ag awi atawi aa grp «pce aw 1 
atag a*aiap «flg «fa ai aa gca cal aa fi^ aiw 
«iiS[« aica 1 afg caia gifw asag aroi gia ai5?iPii 
aig ®n ca 5TB aF^iwig aw ca atag 9jW 5w «i 
aica m 1 awa «! acag a*ai«a cacaw 5 f?g 
CKg ag 1 gigiag aaigir^ig aai acag a*ai«a cacai'© 
ai5 caca cBg ^laicgg acai a’tgwa aica 1 

art*fl-I 


gwig aiBcga/fgfiig cacaa 

Sasi 


git 

340 (20 fBsIf ca»ifggig) 

aa 

1420 

1$ 

3000 

a<^$ 

3300 


4100 

oiiFgfgf*igisi 

5100 

l"ai® 

5200 

[ 1^0 * Environmental Protection by 


E. T. Chanlell ] 


aa aafii caicg 5t«5 tait® fgaipi aiwi gi 
Blsai aaifg gig^ig agi 55 i aa aga gaa «ra agcg 
cgfa afggi«i afg «figfcgg aicg c’^cg cag aaa wi m 
area aa p caicg 5 C«g 1 aif® aiira agi aa. gg? aia 
fa^Wgeg aai—aigicag aica eg af» c^flcg faeg 
aga oi^'ifB awim ®Tg afggia ga lO”’* agid/g’f 
cataai wiicag aicag aga af*g ac^«B gia 10^* 
eg!fi/g?l cacaa gi .ma-a Bfwa cBfaega (Decibel— 
dB) I acag aigai cgignc® cBfacggr (dB) tnaaffi 
gjggig agi gg 1 acag aigai giac® afegfg^ig giggig 
agi gg 1 aga aigfia gim pi esfaega aw agtg « 
gra^egg fgfw? aficgta eg caignga eci Big <«afS 
Bifaai-jl t«gt frp aag aig*JlcB ca«gi ga 1 
aapcagagw^»» gtai fiaWi gai—(1) fgf«w 
caiS g? aaraigaiai «iigt gaaif®, ( 2 ) ahigga ( aa 
aa «agt eiraia aa), (3) fgfw aiaat<ig aw ^ 
aa 1 

agg a fa’acwTR «iwi fg*igTB fgfw ggcag aa 




(31^, 1984) 
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Wes (w6-«is?-v»i^i?wn, 

cfl*wor 4iu-^>i-«nfl a^« 

cticv «ww siw «C«Rl ^ »I^^51SSI 
ifltT?! "IAS af®f*R ■nwi-9|IW1 C9IlC»a ®*fW 

WSB “I’fe ^ *II«IWT8V I 

^WW SWCPOI ^iMi 8 '^«[il « -I??®®!!?! I BiRt 


wi*rt-2 

®TJin:cif« hf«Rr ww ^Y«r$ •r'f 



afaaia / csfacaa (dB) 

c4f 1 ^n®! auaa aa 

lo-Is” 

fa5}fafaw a«n awa ” 

15-20 

aiawa aaiai^w aa 

55—65 

ai®ifaa cafeoa ®n«?na 

45 

caiw 

70 

caoafa <sn®im 

70-80 

caiw aai aena aa 

90 

aifaa Jjals aa 

90—120 


«wiT^a ^^>4jics s^i. *iT8W*«i- 

<n^ 5ii4a ®nw5iia. Tife 

sen, 35if«, «it>Bi ti^h «pii®a vri«i acsi 
aw ^91 5IE5 I Ji'ffra •«» ’lalvia srvw 

«wc?, w sflsns s*!i*{ ^aia *k®i sjcSphi 

^^*19 aWl ) fllK’19 C9t? 

cure I CT«(I1 of® SWCfSI <11^9 € f®ae»5( rftlWIC^Jr 

a«i iflvefR’ftii faSHifj^Jj caiw f9«fa f*i'>r 

iC9i5f oiaces ^utafa^n fafsR »ie^c^a 

?ia >®CT aw I ifla »n9«i f«R??® aifasro 

®iaiff ® •ac’w ^f*41 05« «i^ afcsi f«rs«T® wn»i"i ^fw 
■^fasaaa® pjiait faaw, ai^tawa BiKsaw «fla< 

SIS! fats af® |c4 ssi 'siaf sraf 41«^ mK faf«H 
aiaai^wa "ic^a an?i«i i ewaa® 

iilaa aisfiawv ■ic^a awj ^aaia a^aei '9(ws 
5 ia aw I v<w ?Fi:®r S^aiawa afsai®! aca^ aia 
laa? siK^a apf®?i afaaia wnsifaaf ®Ka cac? aw» 
a'osjita 'siaifa?® apas anav =|f^9 area faf®*? aifaiwa 
^al-sicaa ar^apaai aca4 gia caww i 


awi faT®R ^ar’fwaiaw aiaf ®iw?i csi 
c¥mi?»r afjiaiav ai faca aaHi caai cats 

®wwia aaia aaia a^a^fafc® fefa® aqcaa aaa 

ataw «aa caw i v»ian®i, caw^, aisier « 
fanfc® cvi*ii?wia aw <aar-a c®faca»j iifaca caw i 


an*rt-3 

fafwsr araanw taw a«f 


ftaa 

afisna / csfacasi (dB) 

aifflariO a? c*n4a a!?*? 

92 

awl 

94 


89 


90 


87 

caifia ailcasi 

92 

dia 

85 

aiwfsw 

90 

an^l® Hfaw 

no 

man a4 

120 

widctR 

140 

'snif?® acaa apf®awa aaia caasi an aif« 

facawa «aa a^ ai i ma 

iffwaa treia w ‘ 


>na*rt—4 


^ic^a aaa/a'4i 

8 

6 

4 

3 

2 

n 

1 

1 

n 

a] ’fa 


aa a?[a :^'tai'c®f5ica»r 


90 

92 

95 

97 

100 

102 

105 

no 

115 


[:^B : E. Protection by E. T. Chanlell] 


^f®?R «ia cafsafiis? faaiMa (flv 

afscaac^i ®rac®a atwapfS a^taa afa?®ia 
ca 5;W a^a caww ®ic® caai aia, faslc® ^a 
9*5%. ’ C¥i5t’fi®w 10% ^a? aiBiCB 10‘5% i 
ml afaa®» «wi®a ’fiaa ciaifie® “icaa ^^a^aaf i - 
ppaial taaiaf f«ia aaw aafa*! a'ca cawwa, aifarcaa 
cviw^sf afa ffsg esfacasr vaiwi aiaeiawr asfsifs- 
ataa aa 'sica# ac®i cat? aica mat aww 

'§wa ataii a® an ^afaa ®ia aw ata i af^a 
caba "iwa acai aw aai aw sn i aicaw" fwa a® aa 
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*IWI 4W » 

»n4¥s ‘619-1*1 w5~ rec^ »it«9i 91H ®i«f« 

51119 9F«CT“n WB ▼9V919 1 

«RtT?® * 11:^9 tsi9I«l 'BiWJV I ’f9r-’919«llR19 

’iFSitaB f9C*f9 SPCB Cr|«919 I 

W sjrsT-^IS^siig Si9§ t®f51«91-ili9 «f»l *1^ 

59 cTWWvra ¥*itw5 'BfWiI ¥TC5{9 5i<fJii (eat muffs) 
919519 ¥91 SSf6® I *1?^ C®?51C9W[9 ¥S1 “I’P ^^4 5OT 
¥irii9 ¥iwa fsiH (ear pings) 919519 

¥91 8K91«lil 1 ><I511?1 ’IfllWl 9a*(lf'a 9 ®^ 51S9 ¥I94R1 

C«K¥ f^4l5iJl fwc® 5W I 9*nff« 9'4 ^aiC?!! 5M ^51 
C¥C¥ IS® £9?*! 91911?® ■!¥ 5W I £¥1911551 fJ19r9«l 
¥919 ¥91 »1^9i ¥‘851 « •959 ¥‘19C¥ ^ C9mt99 

9im¥ 19?9¥'*1J11 (?1€91 fefs® I ¥19'!, ¥9ll?® 
■5¥Blf¥ £9*1 ?¥f5l £»fI9«l ¥£9 £99 I ?9f®H 99£«19 
HW f¥ nf9Sll*l *}¥ £*(I9«1 ¥C9 ®19 **)¥?§ ®1?5|¥1 

5il9«ft 5-4 fif^Bl 5C¥i I 


919*11—5 

W¥Sf ¥1559 *f¥f £91199 ¥^9®! 


¥1519 ¥19 

¥9 £9l95q9\¥f991«l/ 
£®f¥C9¥ 

fg¥i®t 9nS (casurina) 

10 

¥Ii^ 91919 ¥11 

8 

¥19C¥¥ 

8 


10 

¥19 

9 

0119 

9 

£'l^¥ 

9 


13^0 ! Science Today, August ’‘62 


¥9ll?® ■!¥ NiC*I 9 ¥JW 519¥J9't ¥1^*1 JCBC? I 
¥9I¥I9¥1919 >49® ¥snW9 £>¥£2 £9«1 t¥g 919^1 
¥155 I ¥999« “IC^S siC9i ¥m ¥919 ¥£¥ gI9«| >919 ¥£9 
C¥C®1 ’f'l'® ^*1 W919 9I9¥ll9'8 ¥1£5 I ?¥^ 99199 ®1£9 
¥159 SIWI ^^91 ®1 £99919 £5|1¥ £¥1919 ? ¥19-95- 
9I9'5P1 31591111 ^W9I 91?®91S 1 4^ t991|«l £9¥jfgW9 
5[C¥9i’»t* ^i<«n sfdRftcis S399 *i9¥.i9 ^neaij 

SHfW ! *11«!n to ¥91 I £»^ Blf «l9® 

¥1959'5t99}® eftaCH* ¥919® <!Wi¥19H5J3 f9¥fe9 ¥9I 
£¥ ¥19 ¥1919 ®I59I 539K >?¥ to, 8119 51C® 

^9F5f ¥W ¥11 51?1 ¥f*lIPr9 ¥®¥(9 £9^ 1 (*lt 9955 


W®R' ¥4l¥l«9Pim fsqt ¥4^to ^154 

St99 >9f« § 9:^9 4¥f9 ®l!a|¥! 3i119V6-4 C¥«BI ^CBtl I 

■91941—6 

IBCT 499 9*19 9PWI6S1 f*I£9*r to* 
¥JI*6r9V5»H9 H9n-¥!r®I 


99»i ¥TC¥9 »iS]93itin / 959 
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SI«9I : Sf99 3flsil9 519 ^T¥ 5(99 ¥S1®19 519 ¥4l9 
95ISri9lf®¥—4¥W 91!?C91 ¥99f* ¥£9 I 

t i Industrial Medicine Division, 
Central Labour Institute, Bombay ] 

4 ^ a95¥ 4¥T6 f5C996 £Sl«fll £95® aKB I f9f®H 
¥51¥I99I919 iff 91911?® ¥¥ ¥915919 ¥91 fafw 
919'5Tf9 £Si«BI 919 ®59, Stl f¥ ¥19919 9)9 559 I 

£9 f55^9 £9e91 555(1 9199V7-4 I 4^ >119915® £991 
9159 £¥19 £¥19 ¥I99H1B «<»¥ t®fSit9Bf 99 ¥915919 ¥91 
mm Um 94l!9¥919 91 ® 51¥19*I¥1 wt^Ol 9159 1 911919 
£¥19 £¥19 ¥1991919 91599 ¥19919 <S|f® ¥151191 #1^159 I 

999 9DP19 ¥5? ¥£¥ 5(9*1 ¥9®! ¥59 ?n¥£9 I 4?*^ 
91®lf9¥ f¥99l 3n¥19l 9®l^g •UJC® ’5^9419 £91* 

£¥I¥¥t9n9 4¥ ¥‘B9R¥ 559 I ^99l§ 959 ft ft 
¥159 ®1599 -99¥1 jt f9*J8f ¥t91¥ ^519 819 4¥ 
¥‘81t¥ f99I¥ ¥959 ®195® 1 4511?l £991 £959 Of® 
5-999 <S1®9 £¥15115Br ?9 I (l|^¥IW £¥I¥r5OTl 

*neil 91)p5® 9T¥C¥ ®nwsi\ 5-51¥19 ’^3SlC¥ >¥ 91591 
^i¥(‘ 4*l¥ 4¥¥¥5¥e ¥1«91 9159 ¥I 919 91®lf9¥ St9«l 
¥9®1«II511 

! 5 ® 91 ^ 9 iaif®f 9 « £¥l¥ 15 ei t«i 59 «*I 9 ¥>'f 6 «l-fl 9 ¥l 

¥919 ¥99 4C¥WI 4¥91 ¥9¥t *15¥ 9195® 559— 
l'9-9111-¥^¥ ¥to SIWf¥¥ ¥lt¥9 ^9 9t¥M*l 
49t 49 ¥¥1 C¥l¥15¥ 9f¥® 91®lt9¥ ¥f959'9 1391 \ 
a¥af«* 9| 9195® *3?15¥l ¥18 91¥lffi 919^9 » SileUCC 

is goldtiH-f¥l¥9®l 9*^99 1 
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Jiw«n-7 


. fjifwiT 4i«ivra*niTH ■i’»r ^pns 3 twi[i sr^cn ^icsi *(??ww 


VtlHWI 

«ICV3 513 

III 

C®f3C39l 

V<5I3l 


( C®f3C3SI ) 


at® III 

at® III 

(1) ver— 

20 




5’vW 4l® VIC? 

(105-85) 

1.40,000 

7.000 

2,800 

vTi^wi? »jfisn»f i 


6ivi 

Sw 

§FV1 

- 40 X 30 X 5 fti. 





virsnil 50 





(2) ai'BwfjR 

. 13 




CTf’iPti 5i?<ni-22?5 

(98-85) 

34,760 

2,700 

615 

—57 


6ivi 

6lV| 

Jrvi 

(3) 

20 



, 

(Tumbling Barrel) 

(105-85) 

20,000 

1,000 

200 



6ivi 

6lVI 

6i?i 


15 




(4) 31?j5lf9|® 31 

(105-90) 

7*50 

50 

— 



fiivi 

5iij 



[ ^0 ; Environmental Engineering Division, Central Labour Institute, Bombay 1 


#14=1 

f?^i f*i**t, ’jjjim itipj w®tc*i 51^ SR'S ^ra *i*acv? c*iwt 

2.30.000 awf«a ^^3 *iwi 50,000 5C« »nc3 \ m f®CTH siict 

f»rj!flC3 ceriPiifi’if vtcaws ^csw 

f^Wfl <3, <115, JplW»l I ®#3 3C»Ki»I, - 3*t ^4 ^C3 ^ W*!*!!*! *IJB 61^ 

¥3111 *FC9I asi, ®ll«l, 3313, 5si»ltdl, '®- ’fSl*IK«li3 *ff33^ «<|S?q$ 

3CT5 W ^9{ C^<3 ®n3 SS5 Wai 31C3 ilt4 f®!*! 3CSR sn^3 « <11313, 

W®UsiI *1313^83 3R1 3*t '5I3*fii? T3<PI31 ill<|3<3 C3 syjQ in? WC?, 

« sffio «iJii 6W ^11 ?3 c»i#rcv 3if50i vm <iJ3t m 'sw ^et c^rc® cnw 
«•« VII *nvi31 


[ 3JB * Wf ^fvii, 18.12.83 J 






1972 55 aiWsia wf«^ ^imm t^i caisiww viw fs^nr i *?i*ii 

>il«rKicsi »iw f^i a’»*^ w[«i ’vra i siwi ^ 3 . ^«i t*K:»i^ 'em ^b*ic^9Ii i «5 wi 

4a*« nh Avak ^ a« «it^ *ific^"i = 9 it 9 »®r <3 m aT»iiiifs!v 

k»iCT aifsw m *(f?r««f T««j ?p ▼inr fvf ®ifei^Jira 1 

T«rfw^ •e* 

35 5153OTI C«K5r i!6®I i&5>ei ^«II 

1. feaitwrH,* aislOM^. t<itv ^sic® vjjc® jius ^i^si'owi ©cot § «««f <«5 

5 i 5 *i 5 'sar 10f¥fjr. tei5,-60°C. act «n5¥i ^* 1 , ¥ 9 , pw 

«n55I«5I5 af55^ 5^15, 

*lf5C5¥ «W1¥ I ®injc«l '«5 

SC55 Siesi ai5 19 f^fii. 

"SiiacBi >5 ai5 9 f¥fsi I. 
»i?l3 ^C* 51^5 61*t 664 «C¥ 
805 Hg. 

2. ’jritSrtas 10—20T¥f!j. -60“C ¥W «i5«5i 

51 ( 30 t¥.lsi. ♦rta ) 

3. csiPi#9P5i5 20—80 f¥fsi. 5i?w we 30—50 oif'sw^Jll e «<ni-5T’^ WW5«I5 

51 «wi<raBT fvfu. 0“C*c« ®nc5 1 few 51 c? 1 mm 0, ^ 

'sraas ¥5CS ¥5C« ^15101 ¥^ 515 i 31 

-65°«C¥ — 100°G-»«5mi <5Pm5 5lS55 5® 5¥1 

▼5W «C¥ C5f5C5 5JW1 «m¥ 

«lf5<¥5 Sf^mf 5151 f5t5 I 

4. 80 f¥f5 fe*rc5 5 ® fe5»®i 5i^c® 51 ^ mrti^ws e cnscjuf^ms 5ni 

200 !¥f5. fe<5ei5 ai«f¥l 515 51 I 

900"G >a5^ 300 l¥t5» 
fe«6®15 1000°C I 

'5|®lf5¥ «n5t5® 5«515 «f«« 
®i9r aM^ie 55 1 


5.. «|]5C5lt^5 60 WI 5 . feaci few 5T;?15 ¥155 
51 5|t®C5'?[5‘l sN ¥ 

D w 70 ,. ,. ti;«-f5f¥55 c«n55 

E 100 .. ., 

Fi,. 200 ., 

F,.. 300 

6. («li5ft5i5 550 

5l5l«^¥ 


M f* 


51®W wfe 5imrl 5C8T1 
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«•?*»» 1584 3 

^*nwi 16 f*i>fw ^M«w ^i^isiwws c*(s (i«i i •m«n «i 
t«9i« gty y ^ccCT « «if9Knq isnspi ^♦iwfa's fcri '^[mvi •!»*? k»i 

<TO»i «it*c?si ^s^sTKfr CTw I TO»f ^JiJi'son ®ifiKeK5» «u5»n« ftw fjvn, >25 »nOTPF 

>1^ flfvini «Ri sm I 










®*iT«rR 

*i?«in*i 

1 . 


O 3 

20*946% ±0-002 

12 . 


ToT* 

0-1 ppm^ 


amTi^Ta® 



» 

41*1 

1 


2 . 

in?®! W»i4 

Na 

78*084%± 0-004 

13. 


NO 

0 - 0*02 ppm^ 

3. 

®*!WR 

COa 

0;p33%± 0-001 

14. 


NHs 

«if® 

4. 


Ar 

0*934% ±0-001 

15. 

i 

0 , 

0*07-0*02 ppm 

5. 


Ne 

18-18 ppm±0-04 

16. 

1 


0 + 

300 ®*ici 

6. 

fj pi 

He 

5-24 ppm ±0*04 

i 17. 


Hs 

1200-3500 Ivfsi **1W 

7. 


Kr 

l-14ppm±0-01 

18. 


H- 

3500 t»fsi. 

8. 


Xe 

0*087 ppm ±0-001 ' 





9. 


Ha 

0-5 ppm 


ppm ^»rc® ar® Wsispi 

10. 


CH 4 

2*0 ppm 





11. 


NO.a 

0*5 ppm ±0*1 






anpT®^ ^i sip^ URI ®*n»rR ^^9 >iC9r fsiw ?ni? Tw^i ^si^'ooth meifJi’f 
fv| f^l I 5|'«R ®l9Sf9K®5 ^fss ’9Bt‘I 55, ^f»t ^ 5WW I W^l*! <§ 

^*1 ^dis '$19^ I 


9^ CH«ft 


1 . 

2 . 


3. 

4. 

5. 

6 . 


7. 

8 . 


'8)tt>i mm 


J«f9 flim 




srtia ^rmlirfsT’F 




f9C«W 5 »iwr 


R|ctTi:«C5??i 'swii® 

OJ^I 

5lijt8TVrt5^ 

f^C^R 

aiflHl 

5IJ1919 ▼‘IHFira 
®J»f V*!! 


NOa. NO 
SOa, HaSO* 

NHg, CO, Ha. Cls, Hg. H 3 S, Og 
CeHe, C^Hg. CHa, CH 4 Wf 
«wf*icSiR. «Faim»it«5!il® 

Biiitsw, «iimc¥i5»i. *it9itii^3Rna i®n!«r 
«*tfii, ®p& 

f^FSsi, *l?*fCTfiV fMW?*!® 9f 


1. cmSf 9R 


wir; »fi9W 

NHg. CO, NO. NOa.SOg 
(;WW»li^fil*i, «»3irfwn^®, 



«f)i 


-JUS 


(^ ^6* mi 




2. fetffsi 

3 . ( 7 &K 58 ? ftiwp, B|CdlSI«J|i5#! 

Sjr«?|S. ^<58l|HfH, 

4 . ^if*icw, flj? >Fic^ 
■rffc^ta gsft, «T?!? a^f® 




CO. NO. NOa. SOa 
cmstfe^iiS®, ♦nflf$fC9i6 

< 

CO 2 . CO, rttii«n. 

SO, 




s*fWR 


fsifwii 

SOa + O - SOs ^HaSOV 


1 . SOa. Oa, 

2. =si?9if?f;?, SO 2, 

Oa, 

3. ^csnca»«T, a*! 

4 . < 5111 ?^®, Oa 

5. :??5cfiicef!i 9W(^® 

6. 'SH1®iT®51^® 

7. 

8. Alkyl-nitrates 

9. Biiifji® 


10. ecwq, 

11. eifiCflR »«5ir% 

12. «i?5[3ii!t *r9JiT^. eitwfssniS© 

13. Alkyl, 

14. Peroxyalkyl, <!nf9ic«R 


15. Olf*W!t 

16 . «lflK«R *( 991 ^. SOa 

17 . «cefH, 

18 . «i?iR, NO 


SOa + ROO-RO + SO,- 
HaSO, 

C«H«-GH-CH2 + Cla 
2NO + Oa+2NOa 

"noT^^^^o 

I R-COH-*R +HCO 
! RiRaCO-»R + RCO 
i RONO-..RO.+NO 
I -►R. + NOa 

! HNOa->HO. + NO 
I -^H + NOa 

I 

i" oT+R aC = CRjIvR’ RO 
I ROO 

I 0 + RH-»R +HO 
I O + RCO.H-RCO+HO 

' WfHi 

R^+Oa-^ROO 

ROO+Oa-^RO.+ps 

fl CntWilVT « f9f99l 

O + Oa-^-O# 

O + SO 3 -►SO 3 


«HF W! 


C61C«RI 

I 

! 

j 

; Alkyl, acyl 
; Alkyl, acyl 
Alkyl, Alkoxyl, 

I Hydroxyl-radicals, ^Hfgwsr 
i ^as«^, cisriiS®, 

Alkyl, Alkoxyl, Formyl 

Alkyl, hydroxyl 
Acyl, hydroxyl 

Peroxyalkyl. 

Alkoxyl, 'QCflfR 


■QWR 

_._ _ 

oni8iT®?ilS® fvcgtst, Ozoxides. 


19 . NOi 


05 + N 0 a-^^Na 03 -.HN 0 , 


9JCTV W^l 9 c4 « 


O 2 + : Cs»C ; -*’R —COH 
O 3 + NO“* NOa + Oa 







anfnn¥ Stcherbatski* ‘The ideal 

scientific work for India is the grammer of 
Panini'## ; vc 'vcii £s?![t— 

Discovery of India sffsuf^® i •nf*!?;? 
£5p fK®rsi ? 

5fl ; ▼n«i »ifqn c«ic^ 

511® I 'iia d-'is Rm—‘»ii5frja1r i 

(—Ancient Geography of India) ^wosji c*i, 
Jiil So-Lo'Tu-Lo enc^ra tiigi ori c^r 
Wffl’II iW, ^^SIIPI AttOCk 

■ja ai!i I 

isitsT^a I wcv sFura 55 C5, 

‘»irf«ifs!-sir®i ‘•fi'^’ w?fi I ^misjfs^JiNca 

5f*t® WSI 515 <115 RW-5^ I (5n^sc*ta 
’^^l5I<i9JW5 SIW-:51515r, 9J1»I5, BITf*I»fllw, 


'B55W 855 : 5St »flf5?5 ^FlCf 5(5 

^¥If ’VW t5C9«J1 ) I 

Weber « Max Muller *fi?5f5cv i^i 
350 (BTiv 5c*r fsiira Tcafeeifi i Keith 

S55 ’FC55rW5l ai5R<3 JiWKa £71^ m 

5Ca 5W «nC5S1 I 59(3 3* jjU £9|1*fIB| 

®i'ai55Fia <3 Goldstucker <5*1® fsiaiy® 5ca asia 
’F«I1 £5 1^5 500 ®tt5a ^>155®! ^ 

»fica 511 C5i«$ J^'^icaa ara^w ^ifqfR *ji 800 
®i(;^ <3iif5'§‘® 5C5f5CBR siisiasi^ sjs^mcaa 

5c® f^pvnr 51195 *fiM5, V ’i;! 2400 ^c^a 
£®(19 (•••Dr. Belvalkar-^aa 5C® ^if^fsia ®nf5'«i5 
558 700-650 95 1 

Michael Grant <1(5 amwi w.% (—From 
Alexander to Cleopatra : The Hellenistic 


• Rusian Academy of Sciences af®fi® 5 :eBfl 5 i 1727 ^ic 9 1 aisi faaca aif-iawwg siib^- 
aFCsi^ 5 jf 5 iai^ 5 S® I ® 5 i 5 ? 5 ® Asiatic Museum-ii cti^fD® 951 55 — 5 ^, 

1818 -c® I aisi-taagaf Oriental Faculty 9 it^® 5 S l 858 -£® ; 915 W laSi—airoa ^wrewli, 
»nt«[®iifir « ftbsww ’SuV^stica*! (faculty) i 

5 ina 1 ![ 5 ip- 55 T 5 ® sm 585 5 b apfa® ^raf^it St. Peters-Berg 'snwvcrron.jn 

551 ®K 91 , 5 tfl 1825 -c® I 91 ® ■ 1 ® 1^8 5 *n ®K 5 Prof. B< 5 htlingk -^8 fa^ii® ii| ^h*!- 

5iWa flPtra*! a8R 1 

£5^ «C9 *nfBr « »KfC®8 ji^ipi 5c® «nc9, bs-wa Vasiliev «a8t ®i8a8 Minayev 

*(lf»!«W 18 «l^«lt 8 R 918 l I C*IC 51 OT 8 f*f 5 l ^*lf 8 ®» WIWV 5 C 5 nf 8 , f 5?!1 ait^bl 58 t 9 «J 1 ^ 5 Tsf ®55 

avm 9 ca f 9 ic 8 ftK 8(5 ; «<i *8 «ri ?f®— 

Er Kenntniss—Theories Und Logik Nach De Lehrc Der Spateren Buddhism of 
Stcherbatsky. Aus. I. Russ ubers. V. Otto Strauss (Neubiberg, 1924 ) [ 

Ml 985 l« 5 « 8 iOT 8 9 f 55 B 9 «FR ] I -Indian-Historical Quarterly, March 1925 np 16 « 

169 , 171 , 197 . 


sifflfd «I51 C1TW9 «5P» *0981 518, £555—Dragoco Report 8, 1956 p. 128-5 ac8w Domenico 
La Face and Panini. 


* 182/2. c«fnm*rl*r itjpr crfw, ▼t»r¥f*1-700035 

7 
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mm «tnm I 37 ^ 


World p, 84)* fafww-‘a fifth century 

Sanskrit Grammarian from Taxila, Panini 
by name,'” 

PI xxft wai XIS'” 

aax XX9I5? Ionian dlaFx«i »ifx^ 5ja xkvx i 
K eith (—A History of Sanskrit Literature 
pp. 425-426) xcx? vac® fic?x 
*fii‘iTx oncxatan^iHa «iwsic«ia *iaa®T ’ncsi ss^^i 

afHCfx I '"‘Yavana must be at least as 
old as the ninth century before Christ’ 
(—Dr. Belvalkar: Systems of Sanskrit 
Grammar p. 25).” 

"Biwvisi *ff«3xc*ia fans—*nf*if!i «i<si 

■i®cv a'taix fac5Tsi I « caslf^siicv **l»d*[^ 

xw fxrafeeR “11^ I 

45191 Bohtlingk (flat G. Buhlenaa *ic®i «i4r 
* fT«®5ic*ia actn:? fxw a®5i«r i 

<1155 xisi *ii5* « Kcra ai:?iC5 i 

SI519BIC®! ©XTXllPia XCT ^li*l?a| *1^5® I 
Biiff aixf)T«F« awa xw f^st *ffa55 i 

«rl«aR flsxw 

X15T51 fxcfltox m 5I5I^fx ^Tfei«nx, illPF 
f^CT^a *Hf55:®Tx '«ra®«it4a i5C'«fx'-^c*f i 
B« p « cataiBwa cvR^ fecpx XI xpaifl 461 m 
cxea? xreifav PI, *f!t*ifxa aif calfsfx i 

aifxfxa aw 'ea^' xw aieai xia i 

<3i^xj fxc*tx »w 

c«xa, ^xa « Biaa«5ia a^f® aifxfx 

®?Hh® oitxv xxiW ®aB'ienx fstvaxixitsa 
mmw I Bfaf«^ia { bip( fefvaxvax ) fstxfaxia axi 
a?® afBC®x 1 

'5xr mm Bi®ia fast xm ' xcsr envc®! wi^ia 
w f"ft I xc® xia^® 5c®i cxiiiax, cxix^^— xasnx 
fxx?i«axc¥ fw fcfl cxwa®ia ax aicxa ala'll ▼ac®x i 
Bixaiht ficx 181X1 xwia a5»R fiei i 

aa*i ( ), xl® «iar, ¥a5, a?axi xxx ^®iTf»ra 

®c«rx aifxfxc® acawi j^t ®xx¥ia facx fi»r 
t¥XT ®i ^xi xm fx I cx ¥^f laxx ®®i {«w(ia f«fs) 
xiai wl? xrjD a?® ¥ac®i, aifxlx ®ipfa bitxji facawx 

• fW tm XI« sina fv 4c® fain® 
t4xa fewx XI xivOT 5^ ica i—ciixaf i 


®f»¥ I afa-fxfa® bir. {5i§:lx), ®»r^aa 

(cxpt). afta, ixaaratx (fa) ll«n¥ia c¥ix fxfxwait 
«i®ia fw XI aif^fxa ¥Eei i 

afai ®xx 5 ®!'® fa®! xi i 'SiPiax' be«I xiaV 
¥^f![ia I toicxa aft*f c*ii®Ta*fx ¥ac®i ‘xTxxifx®!’ i 
xfia§® 'Irs-axcxa xix fiai 'fxaaif*!’ i fl®i ‘xii’» 
“a*ixfx*n« ex fcx aiSaix T®»i i ‘bixix’ ai»a ® '»xi5 
xi$ I ®iwi. cxicab'xi, xxET « ¥<fa (a« fxpix) 
xsKaiex as afai® ¥ai 5 ® 1 *raa®f¥ic»i 41®f, at®, 
xTaai « X 5 ia®fx aiai asix ^aia afasa ¥T®«ax 
facsMx 1 ” fx®, ¥i^iaa caala 5aia aifxfxa 
anvata caxi xm 1 

aifafxc® fiwx acaci ‘*?xa’ 1 4 xx, 'shwot 
(10/130/3 m) af®xi x’xffi aia^® xaiw 
af®^T® Bip^ 1 aifaxla jwa ^f®*iti 1 

4 x*xe# *nfnxfa ^aaa 5/3/99 4at 5/3/109 
B^an ®ixi¥TaBcxa aiTxii 'XfXTta axifa® aei? ca, 
aifafxa xxca exa-waf ^f«a asetx ft®J 1 

feafaS® ®aiifa <siixai «ixc® aifa ff 4¥ aifxfxa 
igsif axaifx c«C¥ 1 iciicx^ a®fi sjcaci ex, fa®ixx¥® 
fx"Xifaa (cxxx isix fx**i) «iT®ia acaw a^xifxa 
xeai I mia 4e® f¥ exi ? iaai^aa aiHx, ^xas 
afaai®¥ f5c®ix 1 

’ttf*rf5T? ®ix?r ®ixxtcx's 

a'Sxix 5c^ia X 5 a eacv sfpx xi^ei ^ea axifa® 
f?®! BiPfx ^x!®i«^s faiaiKxiifi e®wawia aw® 1 
XBX® 800 aia biipi ff®! ^la ai®®¥i»i 1 4ia awaixl 
fi®i atai xxaf 1 (Epigraphia Indica-e® mx 
ex) exxix¥ia c¥ix 4¥f$ xf*aca aifafxa ii®i^cq,f®ia 
¥Xi x-'i*! wfwca xf»*fa xkb ^arcma ^aa 
fx*i*i®Ea©^mKfx®i 1 

x¥c®ia^ «fixi Biiw PI, aislx ®m®at^ fi»i w, 

4at cax P 5 <a, Ws ^ «ixxi ff®a ®fxi aifxfxpxo 
'x-fx' Bnxim ffx® mca ®m®a«f[a »r«N-»Rxii xic® 
^19 vaiEXia aw e¥® e¥® isikix : iSicaa if® S. 
cx, ‘x“fx acxa ftaafux® bi< fwi vac®! 
XI fXfia ®xgxica’ A xapia mm xix®!^ 
5caff ? 

C5cawx ? mmx aixrfxa ^¥m eirxi aciw, cmix 



6^*1,19^4} 

’fsV® 'StTlir s f^'ast^ 

^'5 «lC*^1?f% 

fwff ©ra'a^c^i (Hi wim 5j^f5'5i’?i: ‘••■the 
venerable mother from whom the Uni¬ 
versity s Address {) and the language 
which I now speak () trace alike 
their Origin’.—Sir Maurice 
Gwyer 

a«iiT® f^apilws m\ ^ af® 

afi*ft5r R Ri i^c?i?«iC9R, c«rRR *taj| acis 

«5s ^l^ia'SR m Rlasa c^wwR ‘«il®iCR-“Tn 

Sanskrit, the Indians had a language 
capable of expressing with accuracy the 
most subtle shades of meaning-••” DR.F. 
Sherwood Taylor: A Short History of 
Science. NsirI crcss^^cs^f 4 'siRig af® 

a^"il5f f?»( ®| <55|||;!^ I laiig 

CR «wu*fc<rfl vn:? ais^ crc®r rir Maurice 
Winternitz, ^n®Ris!i i ^wjia’P 

SIR*? C*l IrCS fRC^Csp ’VCg ?I(Cg;:j 

®n:® cn*5<fl^a fv <5['w ? 

‘The enthusiastic praise by Sir C. V. 
Raman, given to Sanskrit in his evidence 
before the Sanskrit Commission and his 
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advocacy of Sanskrit as the national 
language.’ 

CR ®n]t® (a«!la ai? sfs® 

fsf’i'SRi »!Rs eiTn^ia vc9 8C9W 49^ 

sirvcR «wiii 

af9®1R18# S*JC8 a®R «fI’PW SIC® CIRI £R^ I 
’a5i! 5t® an?® ^C5f fsfR, Qi<9 « 

?ls*llt ^RCg Ol'tSIlRl 

R%®I tR?I9i 5C9C9, 51119 Pil'.l ® :i]^’ I 

Rsf® ®TRl-a*lfs »« lR 9 ti 59 R9 I 

f9R9I^C9 5115131 l9fC9 aC1gf§ I <SC5R ^iai^lR, 

^9(lsi® e ^^r®5wf'e® ®w« aw al®ii3 C3 

5|R!®51 !5igiTR 5^8 glira jgfjij ^stRIR f?CRW afS9lf«l® 

f®iR 5113 RR—1®?R 5IRRJ aiWR, ^13 RIT^IR 
5lf$SlTfiig !3SilRf®>?33f I tR 51^13505! RRR*it5^®’9 

5 '5131-f35iIR fR?j;5^a afsS? ’PC3l9ei £R$ ^BI^R 
IC’I I f®fR 'alS ??®C® 5lf3513*jls^!:a Rl 5BI 

aiC3R crjn t3aiIRTsi£‘'’3 R«III^ 5if«3!li 

aiwfRRJI fR*!!!? 3lf«I«IR RC^IRBCV fRRS SiR 

fRRIRi^® RfC3f58II aif*llR3 flf® 4lfl WSR 

af® s]!5nisR: -affi crr IrririjIIr a*? cw 
RJWs fRCRJR I 


aihlRs W'r'' fRwisiPUn ft® 


♦ 4 Irrcs aisiiRi <3 ®«ii^f3i fRRRi-a^ih® ?c9f58T, « afovifl ®I9 Risj— Surgery, Gynecology 
& Obstetrics, Vol. 126. pp. 1327-23, June 1968, Copyright 1968 by The Franklin 
H. Martin Memorial Foundation. 

iRR^tda RiR The Influence of Sanskrit on Modern Medical Vocabulary i <iic® csi'i^p 
Asoke K. Bagchi MBBS (Cal), FNS (Vienna) etc. fRcan R^^fira StgiR RfCSWR— 

C. C. Mettlcr : History of Medicine p. 332, Philadelphia : Blackiston 1947. 

G. Stowell and J. E. Mason : Book of Knowledge Vol. IV p. 251 London i 
Waverly Book Co. 1959. 

K. Walker: The Story of Medicine pp. 28-29 
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i9S4 j ^»f¥ns(i!nn »!*’{!■I'' ?isr'|i 

^awfl^ wnf^ssB wm «iri «jt»i^«ji5 


5i*fS wji wii^® fts®! I t¥^»sn^ ®)Ri ^f®w5 

’i?T^n:»is VC9J »iifj«l s]^^{ ^if®5 t^in»>9iitf 

▼ac® *iica 1 ctTWc^Ji mis ®ra Miaia 

®wwi as f*fca tlfMa mjim «T9 ■sf’fs’^a 35 ^ 

«C«(« SIWJ ®n'flJ11S ipia ctpitgg SKtjj G?t6<?f f^viisji. 
fwa a5«i I cmI Jitsf fv| ?3r| 

Mi«a ‘»n«KT >ir.» 

55 'Sa? ©li’t ;ia f^pca wiw t «ii''f^T$ 

fa^a 5»i ♦ifawifas-wlsi c^wcsm <n®ic3j 5 ?; 

MMisf «ncs ®ia aia 40% v^ 1 

'flMM 5!«f sTO'ta *i5t«ia Miisa 

f5«i *»fa; ®ia mms Mi®ia ( S-na « ) 

csn5 c^cjpa? 5 M aia *1 hwifsi^a 1 
f5«i 35 a c®i ^ Mis^iJ ar® 'MfasliM h^niii ^r,a 

*ifaca»!c«a sir?wc5 ^nMCM c?cmcs ! 

^si>na«i'.M!, ?a, 

C*SC'<f ffMlM® :^(E5, 1*1 »l’»f s|l^^C« W5 

afaa®i, oiiw ^i»ii aawa caiM, i^fcaiM 1 


faaijft?! cwtiM laMa ■ji’MioiCM^fiife MRS a^®*Fls!® 
5ca s!^ 5ta Mta ^ 45 ? «icMa ’fw aia 1 

^®ai? ssnsiai asic® *(ifa « m« »(caw®n;a ^naai 
MM ^5c*ia MiBi ai?®ca ^a\fs 
Miait ailsM-s MM ^^cqa 51 ® wcv oiMa'^i 
M5i qia I 

liacMa®gi 'siiMfeiii aspiM vgcsi^r cmi^i l^aisfa 
i« 'ylis6®i »nta alca MW ®iiJics, aic55 ®ia 
Mala» ^i^gql ciiffsiw? 5KM ffsiM fa«s 5C^ 1 sr^iMir 
Mc^ £vji®n, f®qisii^5 i‘fca MiMa «pillra aisj ^ifa Mai, 

Ctisi^l-S ' 6 IICS t5SI16iR.a c«lt« Mkta £3WI MISMISM 
ai (f.KM ■^wa 51® CMtM MR I f55)191015 

fj)^3 MK 5I1CS MlCSrS 'g^S|a 58 CMl^d Sll^a I SJ^ait 
aisiwia efJij 5 ’^ oiasiRl ai ®icm ^^>58 
51 i wcM, Mi^wa 51 ® wcM a^i jfaca i M5®C9!a 

C^lIM®:! ita 6*3(1 ‘MlSO’^lwa ! CMqqi 

®i5i qjf CMC$ M15P Macs f (4^ aa^iwa MaMial 
IJsMwra, aw>iwia>'.5 casiil^n tuaiMiaaialail 
qial, «f?as wk^^iMlai qa 1 


MMMTaaitsti |[cat'^qtw qaMt^ 

'5!5fCil*t ^Itm* 


M®!®™ 9iaMf®a 31W ®t9! Intsica sji^a ®ia «ii5ia. 
cMiaiM-MnMiM, Mas Mlaa^S>< mr-cv, (4m mm*? 
®Ta Ml^aMlfMM MfaWM ailSf MKW > SIKciiiH flMS? 
MtawM, M?«6itaR9iia ai^ 1 smcs? aeic® inca aac®! 
asiw 5 a aiMlarMa « ai^ m^s ®i «lafc@ia 

MW SmwimI Mta aiMia «s» 1905 vMUm 
amaa Miaiaa 1978 ^icm ^a® 

Mai 5 « • aia a'cei ane? cmw MsiMiaMiqi mc? <s^a 
ancM ®KM cMnM ^icMM-iia aqsika 9ti« aiCMM*! Mac® 
551 l»i"MMt®aanca5W(fl^ amaa Mlfaa*fM ai®iiw 
aw iia< awa awfav mi« fM*M^fei cmw esiw 
aiaicM tatMia faw ai faca aica fM?ii ®j cm, ala 
WW51 ^ fataaaMia 5ca area ai 5CRe ®m 4 «ica» asfi 
5 a faaiwMaia aaila aia^fa Mata 1 ac^iala aoi^ii 

*ia <15^* ai®iCTa 


fsacM 5£® ®f®a ®ia^a -^laala ^cm c^c^ miicm 1 
«s)iarg Mqqe gj fatMa aacM^i cMiacM? tsaa firca aifea, 
M«(?ia ai pallia ?ala« MMlaca aw ^aa 

M^ai^la oia?w aiaicM cst <5 wsaw Smwm w«ai 5a 1 
MSS wcQ iM'MMfaai (*1 feawM ww wq ai mb, 
ascaa fala aqawl ®iaiai lM*aa?awa ^fasnai, ceer, 
(flSfsifM MTaqwi as Mcacaoaia ^a®i ants 1 aiiaia akcaM 

MtsaM MiMfatMs aiitaaHffta <£% «&' ai'BtMa ^ 

atataM fa<fatB ca<3aia mmi aiai^^ila asa*?! cmm i (4$ 
'f'sa »^aaia snf^iM caals m^w aiafg'siM mi Mta aqai 
ala M«aaMMl9i aa^L^ aalMiafa ^laM MtstSM, aia 
awi falas MiaMiJ>i ai^^aM aiicMa aaa alaaia Mai 
5fl 'fla^ (fl5 aalMiieifi MsiiMceia atsf asfla cata ^sca 
iMlitM OTC5I 55 I 

MsftaFia cm cats tai^ ^c*ia fsaaiM Mta m9i* 


* i[rtT(5«ttf MTWf^ aftyuMf aaMT* 



Wiai <6 If «R 


▼wwi; 10 wf «a «ii?1, ai^ 60 'ent ’»a fwiai 
sn^ m ff® aMiscf \ sw\w «na« wfi cfw 
^«*i 10 asJicw atsi <s 50 cf»ft aav *nfa 
wf! difaaia *fcfs? i ?fc«if ’vi* >il«vTCeT ^g^jcia 

'si’w^ai ’^'*1 'nc^ ' 

SftaSa csnS ?fc*ia 40 wfia fia-Ti^af 
ill i«wa, fifv 60 caiwa fifw mm fi^wa i 

fil ^a*i fffiia iflfJi'O *1=^® ssifsi ®iisiOTa 
5i«« JiisnfsfT »isi»tin siiai ffJiia ^?« *111 liiSi “'ifa- 
®tt*n Iffa • '5i'*raJ nfata'n fit*i 

^5 ait *i*rpfc^ ci«i5 f*if^®«Ka| 

^flTcaifi aiifac® s[a aia 'sia*! sial ' 

fiv viati «r«s cvw avia vieifasia a«*Ti3 

vwf *111 vni*i m\ 6115 * 1*1 ai ifJifWiawa 
<swef« faeft*! 5s f*i cJi^ a'^eaf a^iiiaeft aia 

aiai fvfiB ^9T *iiav ffBi ait ' 

1880 t’^iv cfcv 'BH® aa« ajaia tak-a sit^i 
’l?«iala *n-ja ara kvia 5t«c? i aw atip 1952 

fifrrcv eiw ai^acv cataisiia e^iwi vnai cawfasi alf 

4-5 k*!. aia afa*if®c® 4 aiwa aitf aia ^ifaca 
kcaif 1 ffa ^lura va vta k*i aia, 


[ 37a*i at 5a-6i fkB 

vg^k ataca, iswatai bk*iv wb ♦flaaia ^ai 
fsa *n acw« 1952 t>ihp»r ai^ecjia j<5*iia faa 
, cataifia scai snsiana fataa aTasn«i fa»r *28 

fa. k. i fa akia vai fia*i caw c^iv 

a«a «naifCR*i. viaa ®i?i »it*i*i ®ia®ai^ ait 

^awa WB faia ’lasic-K vfaivi®! siaismal—^«(t«*ia 
®iaia. aif ^?a® vcs! aivtai ca <8;a«8i aa «iwai 
ca ava ai^:® igca aiifa aia a«fti 
fRafsi, ®i§ akktva vaia—wisiai^ ^isntaa at' 

faaiia faiaia vai <filj a^aa invia *fw >rea 
*ia, ®iai wwa mki aka *$i6ia atf kfwta vca 
PCSTcaa I ®iCTa simia nkcai fK®*i fiaiaa ai^caa 
vita, (oiai CJR ait ^a*i akcaicaa iBiaief'^aa ®icv 
cffi{« a:i«J»"aacv aaa^vica -awf vbi*i, «i5 W aRafai 
sjvf caiwa «r3® 80 ®i«i ?*iaistaa f*if«B® ♦(« *iica i 
^fawia vT-ia vaia afi aia—flvfa aikss aiaft 
va*i^ ®ia aiaicRa a( 2 mi®!?x?eicv -^ta cfsica ai, 
viaa cf wiw Miwa aica ai«ai <'ii®i‘tkcv ai -gifsita 
•flvdi cslaiteia eai vca Sat® vacsf cat 

’ni®pj[k *ica ai«<i§ oi®i® »t?:i«*fta aicaia 
caca I 


‘84 TT'Q*-? 


1. (a) *Fi|fgwiceR, 2. (91) ffaia?! 3. (a) aaai, 
4. (V) Bg, 5. (a) ««f9i'8i 6. (a) w i 
S^a*fi®twa *(r 

faftv—faaka 5sa®1, vkivi®i-31, ksawa 
cfsnak, caMia, caawk «cftaia *r8»T. 24 ^laapn, 
ttara wa^, vaai ®§i6ia 24 naaai, taiiar 
ac9fi*iiaiTa» ?i'Qvfi-6, *fi4 acfiaiami, jaaft, swiig, 
jjara « ?wi apanaiana, a9ii<ia-4, Sviai, aiaM, 
ai<k/«iav, Cfflfir*fl, s'bst. *i^ka, fifta f'g.faiaft. 
caas® tw^naiw, an*iif*t, cviwa, 

tpai^iwim. vkf-42, 5^ ca, 24 *Bi9i«n, ak® «cakal 
caia, *rt**f4\ caiifw'l, fiiaft, catifw* aikisa aif• aa‘*n*ii 
awf vik aw. wWha, *nf® ▼ki*9, 
•wacwitf. ’rtHt, •ftnv, vm, t'wirf® 


«nf«if a«fl tkaiaia, aic®^ ailt®, cafa*it*i?i, t!®k® 
ka a^aara, vfBi-32, caaa®. favfas, kawa aif^i, 
•awt aiwien, isiaf BiifiiW! aakw i 

16i area—»ifaB 9ii^»(t, ^■eigi-4, bw*! ftRv, 
aakR, fta**?, tacai»5, “jtcH tc®*?, ffswi, fN. 
■iifl aitf®, vfai 29, aaicaa *ik», aakw, ^kcaa 
carara, vk-6, f«a1»f, stbjiwi, asal’i, ?»ai»ii iftaii. 
kvka fsiB « kmik®! 5sa®T csrfafVja, Tawal ai*i, 
«ik®w, aif, 24 *1^91% vik®i® ^ifaai, B®!*!- 
wj-niB, BW am, srsar, csifa*flT.a, fua aia. 
vl®f-2, sisrsj, «i*i«f), f«iB R^wiaga, a^«fi-3, aa'^SfW 
aw, aa'*iH, vaai^w aaiat, 24 *fa9tai, wcfivT, fkvi, 
®pif, ^a®i, 59!aft, ^jakai «k aw, vmi ka*. skaiaw 
sipi; aitaka; cf)*nka ai^f®; cak wpb; «ta*Jl^a i 
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*fi*n»nf«i—(2) siwid*n; (3) (4) ^st, 

(5) (7) (8) <sm, (10) ««5ww 

(12) c«i(9t>i; (13) (14) [ cfPifaJ? ] sw? i 


S»(s-sil6—(1) ®Tt!r. (2) si>i, (3) 

(6) (9) cnswMi, (10) (11) 

(15) -m I 


4aei ’84 »!?«Rrii m— 


sjuiRwl 

cvm?f5, MI?II9T, »Fl?r-35, 

^F5i, 55, ®?af fw, sjsfsn ^siir, 

C*l’«i CSIHI55F 515, 

?(«?), Jisja, «f|5T, ’FCSier 6 *»ii c?. 
siiltfl, «i»it5r, sisi'S! sc^iwiw, 5i85fi-3, »fra^ 

®in5j ^*(<{1^, V5IBI ®§i5P!j, 24- 
»f5«i«ii, «««f«rwi»5 sw. i 
18i w?!!?"!*) st^ww, 24-»f?i?iqi 


siisfsfjfl, ^«iw, f'g. fe-ffa <*(*1, 

9^1 wna, ’^f! 5!-4?, ^jfsiia »rpj, 

si-efi, 24 -tiafl*!!. <H!?a*5 snif®, wM*ia, a^rs 
^wiiawiia, 'si'js? m}, •j'sft® fsin sifsufia, 

^15^-32, cr^iwuY®, flav, i5"!i. 
c*i«*ia hwaia, 9[a®i, 

CTlsniS W19W, MI>». ^feT-4, sipi. dfaffli^ 

wlsijfsfa wla wMi, ^taai »iw, 

CTfTiflia I 


4f*(i 

«fC^»r9rsi1^ arfST* 

41c58 ®i’i jffia 'si^s / ’Jtp ^^3 f^ca »ia siic w cawiiwi 

?ca«i) [“a«”<“fa”] 

jwf 'V“5i”<“fa” 

-)-::: ( ' ) :: ( 

V - ?a 

- q - ?a fa la 

- ^ - 

[aaiaia 216’{iia B'^ai I” 


•5, sitaa^tiri rt’*fn filfe. cff'®, Tf^tcsn-K-seooot- 
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WH «fwR [ 37«ii 5*i-6i 

•rt<ni ^«rR (l*f m ) 74 (37 x 2) i '«i m 

( 1 ) ^ ?fi| m c^*t ‘«i ai m* ’fc^‘260’i 

111 <si<Ri 222 wrai l4ew ^ m\ f' '(4) *37' ‘ai’ ‘3’->«i Prtl 5C® »nCT \ 

fsi«s9^ 111 sRjji 222 ^aa 5$ >i?«ina cvr '1' fatai’i «f 91 (*[W 260—111 ) f«si 

'3? wai ‘74’ 5S9 ^15 : ‘2’ 5OT siw tWlPfl 

(2) R’^iia cvH Jiiwa (74x‘;j’) = (-!! —) [^5 (2)] .*. ai=3, wi 

?a Jill ( 37x'ri’)=( ~ j? - ) ■nica (Saisiic «a’f ai area 1 

‘f»’=4 5CBn .'. «t^’? = 37 >aar^i’=4 «#* (1) ^8 csiw *37’ ‘74'*<iia !!W8J »iWCR 

(3) aasj lacaiwa ^*f (Pattern) cacv caiafi aiw «tac®i fasla '5i«if6a 5ts?c«($ aca 1 ( «waf=74 

'si’HFwa a«R >itan ‘2’, .*. faaiT'a a^ai 5:caK laa^ ®i^a'5t=149) 1 

wtfaaiv a^ 

fasaia afaawa fewjtc’i 26.4.84 <5ifai:a ®s a*BRst caiaw ‘aia^ilaaf si^iata laaw' cmivaaia' af si 
aaia ’vtaa iiat af ®i c*ica la«\a cancJi'a 16. cafcsa W^iaKtaa > 11161^6 a«na ’aai 5 a 1 

Rtf'fff Ht<t 5i*apa ancstTKJi: w 

Ta®R afaawa Switch 5.5.84 «ila'a cat^t w.ai ainli^s ?a, >«o?) 

?ac*ia® fsfvaaafqa '8i<«i a^a sfcaa 1 




§t^rt* 5 laarpa vaii^taia, vlsrafiai 

51-00 

®5!a®1 acRiiaiaiffl, arfsiaR] 

10-00 

„ prai“fta a^, ’afet^rai 

15-00 

„ Pil^leRia 'siiS!^, atfsiafTsi 

10-00 

„ aawR wa, vle^’n^i 

15-00 

„ n)?T*T CStpl, 

10-00 

„ ataita ▼t»ta»?ai 

1000 

„ atfsaiifaa ®6i5rt, afl?!afi®i 

10-00 

„ fafia ^iBfviai 

10-00 

„ faia a^i, atleiafi®! 

10-00 

„ faaaw 3WVRI, Latvia! 

10-00 

., c^m^, vlatari®! 

10-00 

„ 535 Sira apa, 

10-00 

„ cat??® s’Stmana, vletarRsi 

10-00 

„ dwiv a^i. aFffli^i 

10-00 

„ was® ®6 f 51!$, vfis^aq®! 

10-00 

„ aw-i aitiwi, arf^¥i«i 

10-00 

„ “feftjetier ca, aFfer^ppsi 

10-00 

„ Haw*! 5c6inia«a. ’vfsfvi®! 

10-00 

„ ’awtsa 5fa®1, vlsrvrai 

10-00 

„ «ia, 

10-00 

„ lafjsa fata 5ffa®l 

10-00 

„ SBial «Jt, 

10-00 

„ caaff® «ra. 

10-00 

„ caifstcwfa"? taai>i, vle^afiai 

10-00 
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■si/ 
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^f^^stif ®r'5t<it '5R®5ra'5t? isftrfst ^t?*l 

f^TsiTW? arJ??iJ!' 5 !^a i^bii aRS 5 ®T 2 I Bi'^«iaiii, iflffi c 5 it a 5 ^s^*i 1 »T®i?i ■if**iiB(^ a^«i i 

ai?!-^fl3c^nS)« aif-aw?f <? ^^r^traiag aei?® usiii sing? ?itB( igififsi aig^^ crni wc’p 5ca aiC^H® 

®I5T, ajo!?i, !jiv5 vcg 'jsn'ig'if.ra C6«6i afg'i^s ^5C5» 5ii«ii?«ia>i c^^aiD ^5ig ci'iil 

e i^za 'siigcag gsg^ig, fits 55?^ ^ i ^icw <8W •i^?t'scipi 

ffcara® erl?[^«fT5T?i Ti'SBW 5j5?»i ’FH ^jig acsjus gc9^ fj^sTis a5j^;gj^sjj;55 (Genetically conditioned 

ait’s ai^ta i?c5w cvar; ’Fca ai? ^ihsi? « wnjigfsfg! instincts) ^igi atireiTeia, aica ara Tcisia c^h 

’»^«fi5Ttv ^ig'Q Saa vgi *jT5 ( wt?? aw wt’s c^rsi;;? ^la siit’S'»ii i ai’rmta?, ^?»il=?Biti e'sn's^aiv'siitj^n 

stifi gi afg^^c^g 5i?gii;i ?it 5, aurgtv gi giJi'sicJis mz^]t aicrg ta^siiD ’S5«fl?i 1 iflca <bi91si«? 

C’ssiii nigicwi « Jjsitai ?5its afg«i® oiig;^ j:»f c;?J, 'ga-alg’titag ai^sii 1 awPtaS? 

cvaR lism® f®fg ’fgi *ira « ®w ?gf®a ssicw a??’?? ^tg 1 ac9 f^s 5cg ®ifi sisii a’^c'fg awww 

Bfiaw *ng ^®iif<f fggggfs 35[^:il»5®®ii:g e 1 infeaiwl aigt^ 1 ^ 1 ® caw 

"siifira fgsiwg vt® 1 ®iig cat’s ^ sieiaia S^ale e aigac^ ®Mt® 55 1 ®igai la’s I astag ^]9 wsitca afia® 
ffa^garia 1 ®i?i circa a®]®i-atff®g c’sr ®ile^ :ii| 1 5cg m 1 ®cg '^^aia ®iv?ai« ca agfaig ^ar 

®i^ acga'ii-acg aca aaief o c®l® aff a^c^g S^afe, • ®’iia®®icg ®ig ®igig ^s^i scuci 1 ac®iv 

?gaia gi ®iOTg ^ai'acgg 5$’! •5[5 fg^ia ag, at^cgg ^rc®g fa«Pi aig ^ « fsatiaf* t*rc« ca ®w si«f 

aaa wlgaaisit’^ fagiaa « ^isji ^cg ®icv ®ng'Q Sn® sisiaa^s®! 1 ®ig^ aw ®aia® 

Bra fara giegig c5^i| fgsicag vi® 1 53®ik sigcgg 3^^^ ®ri5?iic’P ca ara® ^gca aicg • ffaiaa 

aisitav fsBi « |fgic^ a>^gg ciiracag lagt s^gtng gi 5 c* wi^is 1 caitiggi 

«raiaT®?:ta cwifgaia cacv g® ^ra ®ig awa^s 6 iiTis;i’si5t cac^^ acaiv asnw ©w 

sifgjgi afi^aca smstig agrf® « 8815)1 5t^ a?a ^araai « an tawa aw ai g®jcaw 

faeiR « fawRB^i 1 b 6 w get 9m ai^ ^a^faw ^ai 58 1 «ng ai^ fara ataiwg aifnaa « xisiif®^ 

«i®Ri faa-a?f®c®^ ®wri cb^, d^iiTacv c»i!l saisiw aigaifga >iiat v'Jai t5)*frfg® ga i gw Jafa^ai 

®K® aiifaca Jiaa ®ta e ®acas aaiaa m, m armiia « atlraiwa 1 5iaK®g Jiai^w awj’sm caw^ cfi% 

aiaa « ®‘taac^ Saasnca fstca ai«gi 1 »i® s^ia alfacaia e a'Scaa a-ai caaw 55 ^at ai caca B»ica 

®ca’r 9PRf aiaapfa^ aia^gv sFst ![ica! ai«gi aw ai aiai ’aai i?g 1 ca ®i a^ ^ti aitv aai® caw afawa 

«ca ®rc® ca fail cat*ai?*lg aig.'gf® « a®ngaiicag ’aai ag 1 aai^ ®aa ®itaf gata cBica caca 1 «ii^ 

caaai aiw wibiksi ®i^ 5a fawR aairaa astiav « aff®taia ■e a^ianal aigacw aqa acacs • im ai^ita 

§JT« Qrtaaarcaa fa«ngf 1 *flaipi cia»ii$ apt aiac® ata ca faaaBiaf aiars t 

faaiiaBSi atgcaa aaa aaaWfa®ia .ja^f^ fafa^ ♦faa^anw affscata cacaij «nia*i®«(»ri t«a^ 
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mil« hmw 


anssc*!?! cww i 

KsiiH® « ®rj® i 

«R 1 ¥«ll?i fsillWV "ift^ 

slW«eR I ^siisf Sflf® iii>« a^ics-a iii| 

>|S!OTS Jieiief 5ig^ I t^^'^'5 CIW C’i'R SR« 
snsifasjt i?lT<gMir«f 9 api « gw gw wii 

»i!!lW3 ^1 WWS mt’f'SJJ CI*5»t5SI^ I 

^(oSllCJl C«f»I 5igC®^ Cijf^ 

^■1 >11^? ®Rij 1 

P13i^ Pfwa Sqf®?! ^5T mis 5ii9l C*r»t ^ fjjffliws 

aT® (Sill ®iw sF?c« c?iaiJ?a cs^i i wwi 

a??i5i8T>if e c>fw ?<®ncsa ^s^si e 6$ic>*' 

0 ^515 »Sil >Wl| 1 

•55[ f^SJlift « W, 31WW«1 

dw pil ^Tcd iisiTJiUfi va I dis c»r"iw®ni«i 

tiwa si®isi® € 5iis[T«nc» wmf ^|c?ii artar fflg«i vvs « 
▼ltd di’iig I tgwpflcfg die* dgrff® g«i gic® Jii 
dTW ®Tg ®*» 5 « fsicm i®f5 via i 

▼icd Jifdffi® 2s«fs^ aw dfa ®« awa i *ra"»fBrg 
aigTcaR diafg*P'5icg ays i *fOT *rOT 5ic«f5 « 

jiilfag ffn6 piwr ct$ i agcaifnaw anrjw 
S^’FC^ PI al^CTifai®! swcf, ®ic® gjfan® facaa ai 
(rergi^ds 'bw pI i ®ri g® tgaic*? fee® i 
Bire d^ « ®Hsa«rid c»*i sncj^t cwg ot»i fgsaw- 
5tm d!^aaa, ®iws dwc»g ar^fav irwir-ais^ <n»w« 
a«tT5f fgww*aw5« « fsj«si«6^a d®iw CT-afsi aania 
5Ficef dT9iTJi gg jg dmgi ®ia <Bia^ ®Bi®i « dg« 
Ji< pwi gcBg I >«wc»ig cg®ni‘i wsrgifd 

wilt awwra cb'^w g® sia, ww l<®5ic5is gn*rd 
atsia « agics iisi wa^a drag «fsiii wan w, ra 
aFiw aaa fafd® diafav 8t6<i £dw« evra ais ai i 
ca®iw« dfavTipga awi feai=w®aw d®iai 
^laa fasicga «w >5^ aaHis *ii»i afsi wii 
ww a’^g pgfi 5«i>8 ^ai taa« daai d*tcaa cw 
IdW Igw Wg ltd di«; 9 w gi(pi dia fdg5 ai 1 
taroa aiaai « dfgt® adc® 4iwa Wg^ ai^ 1 
a^ara 'itaaia faancaa ca dsiaata lot® « andd 
fa^ta ac$« ca faaca Bqa® «wa taaiJH, fama- 
▼aipra® dfadiw^ aaiaa c^ite aiwa ai 1 taaicaa 
tflv ■H'va cdid dai dial ^•nc4 aia da 1 dia 
duacadal ai fa®iiita ^isdcda ailca uaca ^iai«iiaa 
fganafawTift difaaia wiwa dw swa ws 


[ S7m a<, 7a*8a awn 

iSicwa f®®ca « aaN fa«ia-c5®aia ddreH d^ia ®i 
dfaiffi gca «ci I caidaittfilaa cww a?® faaia- 
5$i « faaia aaicaa Sai* afacadt ac? *^1 • 
«i gcd ca cawa g® ^f® fd dca »wa ? 

dflKCB BiBidar dfat^t® gcig aa cacd aaid « 
aic'irfl dfB5ida->»^a atwa gic® ^lai iw ai awa diw 
®i dcaa ai.—'fcicaa «ifa® at!® « dwt*fa atd awa 
▼iwa fad i*cd dieai cia 1 <&mi gfe« dcarai®i 
Wdaia dai5 ^lai ddcaa gfd faca d*»ai5Ta «iaai 
a$aia laaa cat® etfea ca ®id did dam aaa dia aia 
ai I aff® catd fagif® ta gaff®, daia « diw fad 
ai aidi ca pfaegfa®!, *51 piaifda aiai ca aga dw 
ga ai—iiiaa dg^f® ca^icaa aa wcd caa g,-®! gw 
caw I ^® cacda aiaiaa aqao ®iwa dena a^wi 
aiaia dai aiaaa cp^i dw, ca an d<4ai didca daa« 
dacgdi dca ai.—cdia dice? ®iai ^fd caa ai 1 ®iwa 
®«f®a Id wfadif^ ^^aical 1 

aff®g1a, dia«fgi®, irelda ca®iwa dwdda faafwi 
dial cawa ^g®a dadaicd dgw gfi^w ap? 1 
dadiaiataa aca aiia-danacaia, *na*dfad d®ai e 
aiaa®ia d^ffsifd a^ gw aw 1 daw e aic^a d^a 
fa*l»adi « gaff® aad gw 'oci 1 cdia di^a e aff®- 
cawcd c®iawi ai dca d^a^ wi«fdwWa fg?a®i « 
cdiSlaiaicaia dwi® ca^aa df'sa®! e di®c«®a dw 
—caa cdl difaa daaipiaf Sdspdawa afaf-gf® 1 
la^aiw^ fa® add® ?Jff® faifiacaa sra. daw « ai’S 
dfapidaia faaia-fpsia 1 af'^dKda asfd® 
aff®aff®a « ^iwicaa afa cdia afaalia awidaga 
®w ®rcd fapia gf® faw^ dac® gta 1 dd dicatda 
^rawai ai cdiftaicsfa fgta®j faw aa i diaiwa cawa 
a^aia dfaf^f® cd^ ada dd e?fSd diapSa acai 
fedf®® I 

feaaadfd Wd aicai dda diaai atafs® 1 fawa 
Bdiwa dead dw diae gcaw « ddi« d«i 1 
fdgi cdt diw daia ^ii « dwfad caaaw owia 
tfld!d®]w dg^® giJg I fei® daw e aii d^ gcd 
ca afdi aff® « diac«fa awwa dai ®i drtdtft wae® 
ca da $adig1 daf e diWpfawa ca®i iwdia—cdft 
dwa caa a^ d®ia 1 diafsd affacaia. d'Jajwa ®ai 
a?s®aiaa®n dg^f®ifd ddwfd faw «« ®iafdd®Ri 
awaff®^ ppna dafdg ^na faaia dacg 1 fpdia 
5«daf laai did®iidf afii pfacca aif«ai cal awafl®i® 
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^?*iw f*irsi^I^ ^1 af® 5115 $ T^^ifis 66 i «■$ aiet^ 

5J?n 5«r I f^c*i5'o STr*i “$«c’f cjii^iji sil 

(Sophus Lie- 1842 - 99 ] 5 W »6 nw^qi »w%b 5 ^ i 
»I®CV aiTIsI 5i^5 «J$R-«J1?«1« T*IW«I 

af®*FsrJ$ sic6c 5 i «i6 
»i^«(iis *t?s«i® 5a-c®5f5$ «i6 cai6 a?® ’iiwis 
af® »nwra vac® i ?’^iw ?»» '^9 

a?^ Sfi![a*ii ysdHc^ra al®^ ?i^-£«if5ccia «n?ics! 
«iicv ai'v ervi at®5i5 ^avv 5iiC5!9$ i (av^ 

av 5 *n?i*n ?v wtfsiv v«ii?i caeiia acaw vai *na ? 
wlferv v«ii^f?ia ca‘ilc®cT lv| a‘i®5$i5$ eifj vaia 
aa av c*r^i 5i i 

10"2 3 C5i. c«icv «5iat calierv 'sra^f 

vca catlarv v*iw 5i«*i\ 2®^? 5cac5 i 5iia*itc® 
▼•na ca*fic®i?r 'sa, 1^*15, 'siiaR, erla^vw a^f® aieai 
>iKa I 10"2» c»i. xa V5 e?ta'^=5itF,a isiia >19 v«ii 

1 218 ’jiia acaa ] 

5a ^ aiisiJi *?i ai ®ia cacv ^ca 5ica arvc® aia$ 
5C655 I via®) vi«fiOTl ®i5f5iv Blacna awwit C5i«iic5, 
*i!ai 5 ia{ 5 ®i 5 ® a 5 C*» wit^l ®iia 5 l ' '*si^ wc"*** 

&NaE»$ fa»Rl « a«n«( ta®wv5lwa ®iai 

svw ca*i *?i I cw la®R a^ica, ^^snaiawa 5P» 
faaiR *iH5i a 5 [l®c®. wrv5i$ic*i faaicsia acaica aafta 
taBR afaataa 5 ® Sg® 5$iaa® al®4ic*ja 5®i5i® « 
*n 5 Wi c^i'eai iiia^ lol efi®1a afs^RCV sii^iai« ©g® 
’^aia cvR ^9® <3 c5^i c*TC“ia v®faia alasisiv ^'ssfla 
wi cavi aw ai I f««!'vi-a^f^®a all® lfi4(a:*i 'fit 
ai®1a afsiicaa ca ®i'0 ©calv® 555tt 5C«w i 
iat®v®ia ai®ial « aiai c>fc*i ta'^sri « vaaaa®Ta 
saw via*$ c^it vgi fv cwa a®5R ^iiav cH*it 
aii^tav wrca «Fi®a vacaJ$ ? 


afoai C5IC55ii5«iic^5 ^jjj | [j]] 5 *j| acaa ’j^iai 

talsB vai—cslf®!v v*iia 5 ii?*fti® cvr 

v«iia cafcai 5 iwii *^iR$ sia, iji^a v*ii f^f^g ?:] (siafalB® 

£V5 ? 1940 cfiiivt 5ic®ialv wegi 

5fac® i«av5 1^8 tvg ^lalas® v*iia aicai 

aifi^sT I 1947 6^ a(55$ia « l?pc*fi© ai^eiia 

csjavw V oiivicaa v*iia«i <5nfavia vca?? ina 

5 <g cvR oiafals® ©tjs^ *v*ii i a + p lafsaia 

(nav^ v*iia ev I w^’vcv ca’ai c^iei a" 

5ca vcav £5if5.aii‘»ft vf<5i wa^ia, aca ®iiaia a e 

p-iiia V di^na i$i®ac«ia i 

591 7s + p fc!? f^rca cviq Sinsil^ isiafalB® ai talsa 
v*iia 5cac5 «ii9ia wt v®i] 7 ;~ 3 p v*iia 
cacaca i wavc^a vtvi ©aijftJi v*iia 

9i?®aa—ai aai aia *$i i aia*fta K caaa « ^itcaaa^lsf 
(fit witla I 'fit ii’ja vqi' 5 ^?gT (aVg acsf 

®iw wa—®it ®iai £ 5 ®aa ca®ii^f i C 5 ®a*i v*ii 
®1a a^f 5I5T'® ac9f ®if«f l^ic® area \ ificffa c®®a 

CT5R 561 caw vai wia i"®!?! "jiJH I 5itcaa5 
«fjiSlSPaq 55 $ cvf 5 «ia cacaa c®®? ^-'-g Hi? |, 
«R$^f9ia Hi? 2 I 

K « 5i$caasi vai^H tafsB evi? ? (ijvfii ©aiaata 
iit awa ©sa aKsai aica i iilcea falssilfi ci?€ai 
aiv I 

7^” + p->A-^ 7^“+P 

A-<»*ii ca;? Jit lalffara 7 ;;“ 3 p‘ifia •vtav tapinv^r— 
caa 5 f 6 a®^ ©c? mw 'fivaesr ^ aaa anaia 
5 -facv ©cig casi i aaa iaafit®i aa®ia faaa «&ijaial 
uqt a 6 a$ !v| faaitaa aa i t«p^ laa ??3 as? ®iaja, 
viaa 7 s~pcacv A-a sivaa aia 10" 2 ® c 5 j. jmeg 
"Bififra < 5 iics$i taSgJta awi ( 10 "*® fa.) 'gkja vac® 
ca aaa caa ®ia m^ aaca 1 ®fa fafvaiarfa® fvaia 


»at^i fa©^ 9 ia talaw. vm(wi -700009 
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« «f (ww wc^w c'r«ai 5W» i Mev i 


4 m A ^‘H ^15 (.m ^raw, ^*iii 1953 *ira cw5ni« ^ 

yfp^n w W:® c^“fl »i«a f^f*iBisii >al t^fstnw *^5e? ^nwii l 

2 6 X10"^“ w • 1*4 f^fei K m Ww. ^rai ®iw« »*«« 
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Jill I 'sjisisi caiSwa «i!:5 

31 *ifefficsi C’V 5 i m HI 315 5 in!«i 5a jisvsi 

f^fwia CHfSflH 1 h3i 31 HSira SHC’®^ HI f C3^?H 

n+v -*p+e''-il55>Sl f5?951 HClS HI 313 sfMH fU CSC^gH 

HW5 fH3I3l «t1CV HI ! kTh^H <3 Ctl'^ikH H?«in3 
fH3l3r3 l'»t«i:H crfsafel^ <5|Ii(31 HsIW eil-illl— 

H'S^l 33C5‘n, *lf« 51 C=5t?«l’P' tHvS131« fH5N5 

HS ‘il'WH C’flH 3!?^^ CH^ I C5?55H H^tlll. C^l’lfiH 

HW uq^n CHH •0’F$l C5TC5W5 5*1^ ’I'H HI ?»fW anHSi 
«IH1 515 fntffSl 5151^ 5rC5 fnC® I 

WSD ▼*115 aijflsi H5 f5r^ 10 '■'■* CH. 

Wl 5C«I^ I m Sh« tol^ ’F?3 '£Wg 

ifl^Sl ^3H C3TC551 «<3?:i Hia 3! 55T ^hTsEI i C5^35H <3 
CS1 *i6h Hx«ljI5 Ha S5?6at WU iH'-il?? I .fiS 

Hr.cT C¥1H m 51 C^Q H1^ I '4*115 5Sf 

^5?RI1 31 CHtfcl4 sfcjl e'?lC3.5 aiCH4 5^5$ 

a®lf53 415 1 C5 C41H IntSHIS ChTbBI W!I 1h31 
<(K4—C5HH 

p+ t: ■^K"-t A 

▼551 p + ^-> = "+p+K"^K^ 

A A fp’*-n+p+K‘' 

▼551 K'+p-^K"^ + = 

25f5S5 H^5;l5 1H313T51W5 25T5^1 3l5 <3 

B 5 ; 54 l« 5 C«T 'ill 1 iH« 13 I 58 ?m 5 r .4 3 ] 5*515 

51C-T HI I Hltfa 5?I C5C4 fnlSfl 4*115 
315 ■▼S 5C6 ^^5 5OT5 fff515 I 31a 55T lalso 451 
®55l5i:H CH HH5 CH5 ^15 5C5T 315 45 HCS 10’" C5(;4 

10 ’ ® u*' ’ 


CHtfsi4 4*11*^53 f4| f45 lAHH 451 aUC? 5IC55 
■il55W15T 10"2* CH. C5C4<5 4H 31W5 5511 55 aiiHlH 
451 I C5HH ^C^f*3 ▼H’SiS HIHIHI 33 C55^ 

fnCS ai5’5IH 4C5, aiiJHW 5«l iH^gsts 4*115 C'SHIh Si; 5T@3 
«I5«?| I ■il54Jl HIHIHl 31:55 ‘ni9fc415 <f*!lC4 «il4l6 

45T3 ltd ▼5’® 5511 515 I 

JhSSh « caifena 35 *ii8{4j 31555 Hia 53451 
0‘1 315 ana 31OT5 41fl4|l5 3Caa C4IH 451 tH| I 
31 5CS1 ill I?d 4515 ‘H1«(41 f4 ? *ll«i(4115 a|)51tH— 

!4?| 3la 5C815 4K5 jffi 4«lll HHIH I *1ir4?5>J5l 3l| 

tnSdH e caifiHC 4 fnfitgsaH N 5t5iH i n e p 
N-iflfl aiMiH «ii 5 »l atS 31^11 ‘ 


jfd aiq>5!g «ii 4C3 aiC5 I g54 C4CD 51^ CSlfcli 
ill ?-*IH ailHlsT- HIHIHI 3C55 |35 f5i:“lC5 Cai^CHS jW 
ai531 ai<351 515 I ill 5C^5 8(545^*! Cai^H « IhS^CHS 

atS ai531 aiCSl 515 I ill 5ti}5 a|i45C*l CBl^H « 
InSiCHS ail51H C5I5I1C3 a|t|cHlc6lfa4 f"5H-i)5 ailHS 

cHcai 55 I InSfa^scHs aiilcHjc 6 ifa 4 Hh ^ ai^fK 
315 2 X 2 + 1 = 2f5 ai^sgi fn^^H e cai^H i 

’11|3ICH5 aii|(;Hii:$lH4 f"*iH 1, 315 T3Hf$ ai5«81 
A+ A- ,v'‘ I K CHHCH5 i. = il5 5. 2-il5 1 

'ifa 5Cei5 l5?«a l5fS515 ail|c511C$lla4 1"HH fH31 
5IC4 I 31?? 4l«I acaia fff515 ill 1H3I31 aWlS HK4 
HI—C5.H 

A->P+ 7 ; ' aii55I nf 7 ;" 

5C5T5 155113*3 aii|c»lic6lfa4 Hh tH31 

eilC4 HI I 


an*?! 

n 3 p-il5 H3 il4ll5 4‘llC'51lSlC4 il4| 4*115 f5f3B 
ai5*515 HtlH! 451 515 I aill>i6 cafsSH fHC5 1C%5 a)^lfsf4 


»'- 3 [ (Mev; 

ff:oo 



1100 


lOOO 

900 


c 


n 

¥ 


1 H^ lea 

H1:45 ai1H5C*l i!54H ai^^f35 il4lS af9H9F3 •»ll54«1Hl 

451 515 I ill aii61$ calaaiH ^ n, p, -27'-, r-, /y, 

r ^ ■ ; iiw 5 Hh cataaiH 1 ? 4 ^ ialeai 
5^'51ig ‘'11«|41 aiict I ill 45111915 35 400 MeV-il5 
HC51I 1h^ leCB C551 51C5 C5 il4ffi talaaiH 

4i*'a?H4 C4IH wi 3la Hcsia Ifaia N, a, = 

C5lllC3 1535 !?C5 5^9135 3llgl5;;54^a HOT ilC55 

aC314ffi ail515 HIHIHI 3C55 *^1«fC41 f5la»6 1^5 I C5f»I 
31:55 4*115 ill fBCB ShIbBI HS511 ?H»1 51tf I 1H53C55 
45| N falBB H5”3K'ra MbBIHWH 1*11 I il4W 



t 37an 7*1-8^ >iwil 


22i «R « hwn ' 


▼«ii 9 viiav*! ▼<ii wife w»JP?a c'^cae 

warn ¥ai i 

1960 snW WSTHfR « fSISI 
wlaaj? ai«^ifarc^ Jiwttsws fm \ fsco ®ji?c»iic6!f^¥ 
Hwa Jic*r ^afeaia ct^ih 5 ww • 

iii^ fscB Sncaa flifac® n, p ; siwia »nlac« r++j:f-r- 



2 i?l? f 5 B 


e sflcsa 5iifac® ac^'W =‘ =''i A ^‘iia 
Hsi c^Fca ®ia -^^'’-a jiw 
5 ajw I ■^•‘fla oiilc 5 nc 6 iH*F Hi? 1 , eia 
2x 1+1 = 316 SIR -1, 0, +11 N e = -iia 
5 «N« -3 « +7*'fl5 sl^ ▼*!! ^I'liww n « P 
= " « = ® I 

fc*Kia ’ntaa ’f«iia ^frai "iin, snwa »iilaa Jafeai 
-1 « lilwa *iitaa - 2 i ei^'^lsmr cs^na 5v*n^fsf3 
HMJ nop ai o -S’® siii)iqi qsa 

•nafcvia BRi alspas^aasla a®i fial i W’a Ssr caaia 
if, = ?r«i]gfeia la<i9j ea 'ioi Safeoi >i8a 
5 cac 5 'sla awa »£iaf6 «i^c*ia «?ai i f®^ar caaia caaOT 
^•nutsi casR n, H^ai =~ <iiv^onaiitfaf«i^ i 

»iat5a fa’naara ^ 10-‘® ^>i. anfa 5tc»raa o 
•wnnla 8 *iwh laS6a, C8n6a «ii^ Iko aca ^ 
caa '«arli vaia la!«H oia^ i 'sJta am o 
acRi a^a^ caa isl oiav^ailsi ac6ca i 
®l?* 5 ;aai^a, ’fta «JafsflJ ^Worat a»i ala ai aias® 
«ca 'Ht leaa aa ^aia «a aaia ^ i aai aia 
neiilfil afail6a al®aM laa«6 aFca ®Twa on616 
aw wn ^ t Ha lala< calaaa^tsr o ®ica 
««¥l6 vail aaaf® aaia vai aia i caaa^lsj^ ‘‘lava 
tiivl6 a6cvia Kff aw ^ai aia ai® aca ^a taa^l6 
^•n aal6 caaca alaa® 5caw • aiaai mim l^^i 
i|(qi 4 arv ww ^i«ai aica—aicaa c>aia aiairaa cal i 


jjvii 4 : ^ \8 3 t 4 

faf«H vaic^iiti .«▼ tii^f 6 vaia laltn ori?! e 
<swfa al®aal 5 tB ?!»&ic 9 ia s® aaa»i vai aw i «i5m 
csillsiar v«ng laanca calfaiw c^ia t«w vai wi 
a«a I 1963 c^ierana « gl’i asia ¥caa 
ca c 5 ®aa l®al# aialaar ^p-eiu jisi^ica 9 ili®—tul 
a^aia aia caosi fiai^ i c«T»( 6 a-'aa cvia ’i^- 
laaiia ail l?!^a a® • f laiia^o la^ja a® a§, ®ia aia 
laana cal i 

?8T ca*Taoia aiai «R«(ia ®ia Ha acanla^la® 
5CW l^aa a^aii ?? i jl ai l«al6 f jisn^ lac«i 

C5®aa i®la 5a 1 ca>ia caiaa aai m Haswau 
la^la® 5 CW a^an ?a 1 ®il ft«ii^ oiiiHfian^ 
5I6 lacm caaa S«l« ’fsc® ^rca 1 calsacaa a® t*pTa®ta 
i®la vac® l®al6 fi'ssr^ acama—oml'lcalaacaa 
casiw l®al6 oinl«6f}on# 1 

l$al 6 o l®al 6 omKfioiic^^a can^pi 

3x3=9 aw 15 c® *nca Mr 9 awacaaaaw 
asa I al®aa c-ai^a ^awia a^? a^an 5 I 6 cai 6 a^aiia 
caiwsi l^caca awi aia caaa 3x3* 9=8 +1 1 



3 a< Ibo 


al®aiai 1 ’f-2a? Iscaa a® fiona^ l®al6, 
ialMi o 5 ailcaic 61 »ia' l-acaa 5I6 aneicai aw 1 
a—l®al6 (▼) Ifl'^wa la*fa1® akspeia 

•Ji—iB^a al®acaa (^) o (a) ina ^aspei 2a^ fscEi 
a® aSc^iasff a—(it) Icicaa fian^ oinl‘6fi^i^ cacw 
caacaa a^ca^iasff aic® a5l6 ca^icaa «4l6 laa^iv v « 
oiai 011616 caaa 2ac lecaa a® «avl6 vaial oiawiaia 
caaicai icacsi 1 

aisca 9 ava caacaa «aol6 oia^i «ojai 816 
jjwcwtJa »iiot6 »»aia lal®R wan 1 calaaa 316 
fianc^a aaaca «ili« « 3x3x3 = 27 awa ic® *nca 1 
ai «i6a«aiw caiwcBf aw wai aw 1+8+8+101 
wva (flwar calaaa « l®al6 acwa caliaa caai ant 
arwa i«afl6 acma a«al6 vai t<iafl6 w«na watiw 1 
3a^ iGCfi 816 calaacaa ^lava di7l6 wcfta w a«n 
qcaof I ®i«i$i anao «vl6 816 calaacaa aw win 1 




SP!i^-wii^, 19841 
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6*rt?«PF wt fwrwF* 


ortfaiv v*mi 5 n«*lte 8 fecR«i 
▼«n <11^ ^ »rc«»r «ra^® i 

C«Kf "BIWIRS ^«ll 5JS^ i^CST 

5i3«c^a 5ca mww ^ wai 11 cafsa?? 2®f5 
«w fiances Hfaa:! ![ca V ( 

-j}) I fatsB Tiia S^WH accf m S^fsaj i 

csfMBi '5i5Ti?i fj (up), d (down) 
s (strange) >ii^ carwaf ^si ^scnt^a nm «ii flavour, 
u fi«nc5^9 WR |. d e s-jj? -^, s-41?! - 1; 

3t$ anif'^f wic^^a oiWR «Jafsai : 

CaidCRfl S’lWR ^af u « iiarfd d flail^ iiwa 
Rwa caifiwa Hr «)H(r + 1 ,c<i?« 5 r rwi +1 
<3 £<i) 50 i *|iRi I < 5iRiRi MfaaR 

aiiwa f 91)550 ®i Miaii »ii5 i c^isr n=udd, 
i‘^=uus. '2^“=uds, '^■ = dds, ^°=uss, --= 

dss, A = uds cRRwa 551 ^+=ud, 

* us I 

s fiaiic^a 'sa u « d csicar ca?»i aw «f»i Jafrai 
Rt^ma c^aR cvr caf*i ®ia) ®i aimn j^si aia 1 
« 0 5;i$i:aacR a«iiffcsi 5)6 <3 f«R )5 s 
5jan# one? ®n:«fa ®a cica sr*! ca)«i 1 

zn Sk® “^a 5'^!^ ^f'ga WRR ©ica wca 
jffi C 5 I* 18 R )rS 31 R « fRSfICRIC® »l)a*l® 55 ? ®RR 
cvwia aia ? »fla aiRii 591 fafsaia 

fi9iic4a ’ITT afaafs® 5c® ^iita 1 ®i^ ^*=ud 

iftRawa tiara d d ai uu-c® ^ita*!® ?a >flat ?iajT4 
« ®ia <wit‘§ft3iia^ taR^ aca aacR w «!«r « <Jf 
caiRR caw ta^aiR « tR^tdcRi aa • tRSdR 

asca 9^*1 ac®ia taaia taatfS d u-c® •ita*!® 

aa I tatsa ▼«n c«v tatsaiiflR a^Ria aai « a>t«i awa 
fiaia 8 fiaii^ caca w caiRcaa snaica u ai d-c® 
^nracaa *Kat ac6 arev « 

®ta fatiaia fianc<Sa arwa ♦ttaa'^ 5a ri— anaa 
aar^ ^Fara acai caca aica 1 

jianc^a »iCT cuaiJR vaia R'a’^ a^t ? ®^taTwa 
aiaai ca 5caa caia^ja aiai ®)5® sraf^ 

c 9 t*t 6 r ¥ai fe®f»dR e, ft, »’u-'aa a® siati) 
aiafi 9rea 1 ®Taw «iia 'flarffi aiwa fRii^ ctr ? 
1964 '^ica cRTTBR ancRi « cesia ca. 5 : 9 »*T s’jif 
iKra 5rt ^«jrc4a ait«i f taaiaial veaR 1 'a^ f lan^ 


c 5rii Rtan +1 « anaR atan 1 1 art^a fR®i®T 
iii’itfi ^®R aiaai-iafacBia r® i <<i 5 fR®!®i ®ta e 
®fi?sa;aT’ta tatiaia aaia ai^w « asta tatiaia tR®i 

Ra I «i!iWf lan^ c -<iia bi4 — I 

1974 «?5§iw aii?[ta9i bt® gt ffiS « aii»R taaSia 
a®i®ica vs^fSi faTwaa aai aifaiTa acaa i 
Hr 1, SatsBiCtR SifpftR csrr— ta^ ®a caificRa 
aia taR^a (*3097 Mev) 1 ®iiaR, IwafiR ftiiSciR 
e ®Ri *1)5)5® aaic® iia aia 55 1 ta?^ «aa ataaaM 
10" 2CR. ^a)sai?tR c5®acRa *(ca! aia 1000 g«i 
caW) I ioa RTRva*! aai 5a ina ^’Itttr 2)d 

c c I s s ^)^ )Tca 11151 <t> iTia ©"laa^wa 
cTTi )'>TC 5 ) 5 ST RWTa«i c 5 ®aR-<fla aia t»i^«i cata 1 
513)6 aicTa f lai^ R"ac^ Wi^si ?€aia aa caai 
CHIT 1977 caifiR-car^R rwt® aatfia rijr 
ifla )6 ifiRaial a*iia aa 5ct^ 1 aia 10000 Mev 
Bcaa >11^ a*iia rtr t ai*fRi^5fR 1 in^ a«na S*htr 
5 a 6*1 (t) <3 aSa (b) riw jtS r^r fiai4 1 aia 9800 
Mev ®c3a y caa^R ^*11« v, )rS)^cri ifll r’jr 5)6 
^laic^F'a Rca rr®i c?ctc« i 

aa)6 aicTs flaw'a ac®ia)6a )®r)S a*f ai TFuna 
onw I f i 3 iic #9 Ref aia*ii ?fi5«! 

RfRi casR ir-ii sss ^\m 4 taw )*nR % 1 taig laat 
)’*icRB 5)6 a'll *f®)Bi rD® oi^aiat «ii¥ caiaT&iR 
®i3>sia ai’FC® »(ica ri i 1964 '^iia ®Raia atRRiif 
a5s;3 =TcaR ca «a’if)6 f'anca* )®R)e R«f R (Red), 
G (Green), B (Blue) siica 1 Rwia'i ^ai at'fa 
Rta ifia caR r-tt* cr^ i aca fiaica'a Rtaii 
^'y^iei 18 I ft" ’»*lia (UTi^ )*TCRa 5)6 s 5)6 )«J? 
RC'fa aw •fStaa r))® aaia aitir 1 c^r a«na 
)®r)6 5iata')®R ac'fa aiw R+G + B = riti <8i«f« 
RfRic® <Bna c»»R a*! aica rii ant'^wrt-iiia 3*f 
wiX^wia loisliT CRRCR cais-amt'fei® • dtR-ajiit'&ffltR 
«l-aiit*^ iiaaR •f)aa’SR«ita caiigi a*f taw crrrw 
a*f5tR area 1 caiafiR waiil a^^lR i *jcaa *[*ia 
Ris*itc® cBiafiR « f lanc^ ®i)«i¥i « a<i cT«ai 5»r 1 

sr'sst's »rf%s 

f isun^tar a«iit® caiij aw a!ai aicv ? ma atiar 
^3 aTR« *n«ai ri cac8i« aqaR ▼ai 5a 1 cvr 
TORI awa c^B ai 5i«iic4a 51 ^ ai a^iaua-ina rw 
Rdii4 R^R aiwa fatRsia ¥nn fatRJiai fwi-itat p 1 
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in «fwR 


[ 37®si 7si-8si wn 


C5f*lgq 


Vft]] 

'sa 

Ha 

^sjfaia 

"aw 

Ha 

«iiaR 

1 ^afsBi i 

51^ 


Mev 

P 

1 


1 ' 


j 1 


V 

0 i 

1 

‘2 

0 

d 

! 1 

2 

_ 1 

1 0 i 

0 

e 

•511 ! 

1 

-1 

: u 

j i 

4 i 

+ f. 

1 0 1 

0 

V// 

0 

1 

0 

i s 1 

1 f 

2 ' 

L 

:l 

! -1 1 

0 

n 

106 

' 1 

-1 

1 

C 1 

1 ; 

0 1 

+ ?, 

0 i 

+1 

Vr 

0 

i 1 

' '2 

0 

t 

1 

i 

1 

:i 

0 j 

0 

r 

1800 

?, 

-1 

b i 

1 ; 

2 

- 1 - 2 

-f- 

0 i 

0 


vsta sjCBTa ^5 a«i^i»i «it:6 ^icsi jj 5 «i ?? 1 

5^*»iQai m t«itii'4?i ^«n csj^ii? 1 ^s'sit^'a ^Tsiic^'a ^as' ^li^c^s «inc«p 1 ®i5cs( 

ala awa fafj^sia ’f«!i 1 cnaiwa faaalca iiiasfS ^isiia'cai a’eii wear c^| 

a’ftsRj jpifffia « «tt6fd t'fea frait^a a^a 55sa 5ca i 
fa^ffai 5Hca ai» 1 a;<3caa ai caiaw fi'siic^'a «iaia ca:§ ca§ ae»R fi«i:^-iia ata «nae 

▼letia ai a«( “^faa^a ac6 I ata aewa Jjrjp at®faa(o>ca ■'^ira ^ai^i isHta^ia 

^ic?—:«‘'a6a^ai a^f^ta ai^ ata ^ataamaicaa '|fsarj 1 5;;;^ vfic^j 1 qpj| cmn «ii {:<>§ ^iiB si| 1 

a;oj?. fiaii’f" aeaicaa faafe a'ftsicfl aea ®iisi?W3 mm eaj jlJ iicira fwas'u « d 
fcif^icaifS 'ojiif'dfj'siiv*, faffi ^fla< cBinSa e e v, laa^ aicaa Biat6 fanala 4*11^ 

(III *i‘bi«iT 8 cals^’^ai t^ica (uas^ fa's a>"»fai ^ai 1 aaia S^twa 1 aTsii^i a;<3a; wi6a. W± « Z 
aw^i aiii* smfafia e 1 'sa? «?ac^a fafaai (nl cniSfd a^ai taca 

f laii"?* faca JiacKa ca aaait ai carw •rat'asNO aiian<3 ^ai aia 1 aia ^lai 5?^ cafaaa n « p iaa< 

▼ai csvs> 5i®!iar‘ ’la^ a^ai aia ^i • aj ^aea jfe csiafia e « v* faca siiaicaa ^aa aj ^aa 

5 C 5 I ca at«a acam^f 'si c^i^j aaaats 'saJi'Q awai a;;? 's^ia c^w 'Siitaai i«| 1 

afipata ^sata as’a%fk® 
aa^tft ^^TfR 

• aiai c®c5i»$ta ’^faca CTcaa 'Siwa ac^iarc^ ^sa 1 

( aiaj-aas am :>o $1^1« amaia aaa am ^>a $iari 3^? ) 

• fSSea’^^faa eiifto aicacaa :iaa ^oa fiiari (faai aare ®iaicaaa. aaj«'^aaita a?-) 

• tjvi a^aa aowa aosiarc^ J?aa ^ (^a ) fii^i 1 
Scanai ai PROMOTER-wa :— 

ar) at« cvc^i—raw io 6iari 1 

«j) a^3 f5Sea^6fa (j> fiiari i 

a) a!® carw—aa? ^ $m 1 

faai’^a siwn t—^qo/ys-wa 
aiw ^1^1 a^taa ai*i taf®ai asifa® 1 






sr^ wT<rjj 5’*ni:?i ®5 tirw chi's! 

ww 'sflia 5C® f*i9iwi, cifni! c«k«| 551 

*fcfl! ®« ^rfi *nfW9H I ^i*ft?i?i sjcjj 

c»l V8C9II et^5 af^SI) «i]5 H^^icaa SJCII ;j^Rl 

5T»‘» ciqi«ia I cnvicHB f^ifsD ^reiws t*! 

^‘CW C*I»! ais <51 i»51-®ii»i«si) <3 ®f9WlCS5 

fwf<sicv I a?, ^'^B, £6ru?'i'$5iTe5 ann ct *iijhi sio 

£»! WE5C6 'BITiJl a -slr^^K®?! I ai^cjg 

^*^ia ®if®9iw cwii!®T<itr!Ta swi Itc?! cts'W 
^caw, c^sjHffi cam ®ng m i 

‘»!«B1«S ^ga 551(1^ i,'^B®at'53 'qiES'lV 

a*fia^ »faHi ’Jit® lata ^acna ca anaiaffi a?n 

«i 5t^ nsfis!! caara eiiET*>i?;«j (Red shift) i 
®*i;*iicaa filT's 'sqaia^ <a cacp 
am ca, sjaHgfsr -aa’mg ms’^Esa a^ig cat.?^ ^aa: 
^ an ait^ ifla? fgn ?a»is i I960 «ii^ii:^ 

aiam tois) aiiTa^a (Tomas Mathews) <aat wimiia 
a»Ptc®B! (Alan Sandese) £«^5;'S-^ga\®!5 

aisicai aii«)c«! ai‘f-'5ii9 vusi as ®ia5 

®i«TC»a aa c'rac? sj.'!5»<i{C--i Sisg?! 

5S'»('‘»5'i® ( amig*i ■a aic'-ag^'is 

a a g cs'* -a'.Tg ‘tv '‘4ga;«i ■ww'? cf»{)i 

«!f'qf5<f ®;arg cnsf-a^E^^ 5?i ^l)c53 

?!a1argei tacv i 

•y _ At' — ^ 

Z, 

caaiR, Z = Slier- agcns M^? 5 ii«i i 

A=i:^f9i3jf5® «!a«8m c«iif®9 muf 

c;iai sucerra aissf-S<f'^i i 
A=Wiif3Cig ca?i®rfR® ♦ffsafs's agsf-^i’^i i 
cv«n»nfl aww arara a® wai® ca^ aa 'si^i'^sr 
a?i»nff®ar ajc^^ caians aicaa ■ner-aft'ia ^hiaia ^a 
ca«fl I fia^OTB ^Digam') cwidstaa wm*a?cag arni 
caW) g«ai« «wf. ®ipr? ®i»iaaa ca^r «i®iai «*i' mat erai 
a|^ Biat'?® I 

«natar, fetcaafi "Quasi-Stellar Radio Sources” 
<a'*icaini anawa^ceri t^ca “tviawa”QUASARS 
afaiii ai* «iit®afa^ awf a*i®ni ‘w'Jiwta^’ ca®m 

wiwa I 


fa'B’^t^Ss mwain c«ii?« TwcaFi aja^i ctFram 
'si^fST ai vnarw anfasriw cvruiaiaai ataira 
?i»T aaai I a'SsjiP! f$*cv aiatj aas cviaisncas mv^i 
frn*r afi Yacsr caai ca® ca, ow®* 35000 caFiaiam ®itaa 
fat»nS ^wceri ®f'?ts5;aa'')a ®aa' fafaraa aFca Rirc? 
mat atPiaf cafcn mv mvfS c¥iai»iTns ’^bii aprarv 
c’FifS hrca ^ripi maFf$ caiSi Jifo "facia 'Safcerja 
50 cacaf 100 tia i 

aiaraa r'^cm ca*iia ansr-aataa afaaia 
0'002 ma caal 5 a sii 1 fa*? camiaicaa t^a 'ja vcaa 
faca*o srisr-Jijcas aw 0T58 1 “rffaiaft aif^ca^^f 
(Ultraviolet) afm fafama ’aai, casiaiJimcai ai-aa ma* 
fesracamt ^afa«fti 1 

c^rsiara sTtarr« a^ta-ara*?! 

ca'isiaicas sitan >ifi^ 5 ?® mat atsifataa «ifasi«w 
®igi cvaa ®Tca ef^ca wics. ®i fata ^assifav 

5icaaai mat fasia-facsiaa 1 c^iaiJincaa *iaa ^«^!a 
(Absolute Luminosity) at®? a»m a*ac® 
f<®iaf gcatS?! (Lueteii) aiiflyigcaa ac®a-aifric"* caiS 
s-^icsi ®i?t =5fKtBa t ac'?!’" fg^tca? c^iai^rcaa '^aseu 
■»isac'1 ai fa«ic<ta c^isi^’P? isic^cgi ma^ 
m’ta 9 S 1 gi ca»i) 1 jflcss ^ifei-flia ena-wicag iii$ *111^1 
ai^aisf 20.t.00f6 caisiJiicaa a’^'a-aia^i caaitai ^tacs \ 


®r?aiafr at-l 


aiw-^iawa aigii 

cariai=HTcaa ^itaii 

■i®!^ 

0-16—0-25 

1000 

5 

0’25”*u*40 

1000 

5 

0-40—0*63 

3000 

15 

0*63—1-00 

4000 

20 

100-1-58 

7000 

35 

1-58-2-51 

4000 

20 


>i^a ‘atwa (1‘58-2*51) cviawiacaa '^aKstia 
»a Ji^oaa *iiina (0*16—0*25) ca*iawiacra cat® 
5^a cafa mai m»a-a’ caaf \ t8*icaa 
®if*ivi aqaiaf ’imia c*n$ 4000ffi wawia 
aiiwi 


• ai/ 42 . iraaa cat®, atnatan-roooso 

S 
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anthan 


<«|| jflaw eriST- 5 i«C«fl BW ^«n»csi 1*58 

2'51. 5t »«’*? 216 cmwv 

^3W aiwa (shell) t*n6 4000 

cvisTsn ?^^C5 me I 

^5 (Smitt)->!£i? >*? werc^i 'sns^Ji 

729x10*^ sin.®!i:wivsi^ I 5iiwc®« <si^K qlc6ws 
'5na<3 asiif«t3 55 w nerf^cs c^ieiwrawfl 
I 'ai!SJ C'»3 WC«F 2''?! T<'S-5llai3 I'fE^ ®)51 
wjs BicBg «a3^ 'srai ailasiH 5[c<^ c’Fispns 

'SSt ca?? «(??» 1 

tawa a5»i 10*1 (1 10®) 

aea uca Um c'f«iii B'cee «, f^'s 1*5 Whbj» aw 
ata '5ii»li'? «ii8f rec^ aw 8*5 !a?pa^ aw "situ 
c’^rawa^wi (2‘5l eits'sis** tal*r^) cav tafvatw 
^oai® 55 » ^aa«1 ^csait fafsjim ascaa Bcaj^ oifavK»i 
c’FRii’JKaa ?:«1 ca^isi^siwa sisals 1 

lafeia^ aecaa ca»i1 1 ^ aawa f?»na « 
sn:64 f'«6 (Marten Smilt) <iia^ 'cw of^aw 

arniR ca, fa's^t^a i^iaiaiaai 'siiwa^m ’»ac«« 
oii^c^ ®Rii ®iia aarcBf cviaiaia^ca rfw cuk 1 arai 
«iiK ®iOTa 35000-w caf-i i ai^ilai ^tsa®: 
juaias 4l?i?aari ai JiaPBeraa k^iica lacw taf®R aiica 
acan 1 

'S^BTia a:i^-a,1*a 

ala aifaca^sTt fafa^a*!, a«ig a«fis'1cB»ii « ai^iTav 
etw-wi »i?i« c^Tsi^icaa Bna iflaifS Sca^catflij 
5^ 'Jia a^ias^siaf jijj 1 2«f;aw cnceii 

wa? cal®<3-®?3f 2^ taf^rawa emit 'ila'sa 

^<6 I 1963 ?iis‘R (Harlan Smith) 
•flat c®i?a3^ ^aF^efi^S (Doris Hoflight) 1887 
cac¥ 'larcai a'tfiiail^Faf cafi vh waw SCg?, 
waiaiaWa af® 13 aw «ga aia 0*7 n a»ca 
aacfl! ca«i meiR aiRc^e mm "aHa 3C48 
cwiamaa caeiia af® 2'<'«i3 '&*^.'e!ii »*i afaa^caa 
BR 0*4 I Bifl 20 tacjj '^Jeai aaw a!W5, i«B!t 
2® alaa^aaler c>Piai>iita«a 3 Cs4b • 

v-^iecsna ifl sfrala gR-^faia ^laa anaii a^aca faca 
faw4tai fa'«ra ataw^ ca, c'viaiaicaa ca «(t»n cw 
mail «iRce aaa c^iiRitaa ana^wa 'jBiaia wcaa 
«iia®a 'S.at cei$ 1 atiaia^i •a'fS ^ca caiaiia wbi at:? 
aai aiaf iav6i eiiEenw-Sacw ajR 10 mw»a^i 
i^alSa snawa «iw «ev anaiwa wKe atpi? c’Htaia 


l 37®si a4, 7 j(-8ii awH 

10 aea aiw f^ifraa cita cacw aiRWi wca c’^tita 1 
aa«* ac«j} ®w 'ila^ia fepacawi *ifaa<Sa a6cw« ca6i 
anBiwa ’sKf aa. »»fEa m 1 ata ai ca? ^Igsi a!«a'&aa 
*rtia»m 10 a«ag caal ga 1 oiafla caai ante ca, 
Sacaa ancaa arg cacar aiaa arcs msri c’lliK® ca 
aaa c^a. ca? aaa §ia-^l«a a^iaaw aicaasi 

mat? «a I vfl? 2f«c® 3C37S ca»j5iaiat6a ana 13 
ai'cs^iaarfa csca sj^aia »«? 1 m^s faasialwa 
faara ®!ja'5l Sassr »ace? ana as »»b'Q 5000 
9 ncaT*^at$ I 53 ®aK ca-iaiaic?ai ?ai® 3 >? fla*'a*»i«{ waai 
aip ca!R« a^D ®ac®g eistj*® ^5, '^secaria gra-^H 
cace ®i ahisia a^ca asn asa gwt an , 

pwaiaia sn:®9r 

casiaiatcaa ijpaiBia aiiwiar .flat caf®« a^fisil falaraa 
a'B®), ®ta^‘ia gra al^at anaii caaia aaj 

aniereasifaai ?«f>6f6§6 cia cS’^tawfea 2 ^ faaia^ 
ala^i?a (Greenstien) jaar fai 5 (Simtt) cafiaraicaa 
ca BCiSwfsa asia aFcas, ®«faaaa ca«ai aa^w 1 

a*fia1 faiafacaa a^esr fa:^® c?"*!!? Blac cats 
caisi aiH®t ca, falsaa anace 15000 l®aUsai?®a 



®s®i fafa< ws fltf anala® aiicaa caa cacs • »*? 
aii>Jta cflcaa cainslfia aria seas WTcerisa^ «flat cbi 6 
«a sna aa saa cataswa asia 1 csiaiaitaa caacaa 
« «ia aniaf^ ai?ca ^ ancaa a«iiics »4iii sea sici 
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1984 J IWWt-tRR 


« cstl't WKB5 iHvdj fvi'lg I id^ 

fviie wcvfe Jureifl *llf®Da Mf®«-Wi»aqi 

TvsIoSb ttiwv wrs'«ra 5ra*(K»f juf^^f •(cq 
■jfsiisft inf!j5 ^^ 5,1 

I 

cvTBiJim HE'S «ff» ef^i pj 

5j?i Wv titisna 5c?cf. C5!g?wa s[wi 

ssr, ^f'Swi«Faf<i?wi«i,cEjf>FC'^a 
a®iw sj^ai^i «iffg ^pfejvi c«sfl?a cwr 

afffaiefi*^ »ff® a^fos 1 sw (uvoii ?^:3f)r,i^C5 
^Bfi 5C^ c?i, >*i 3?^aw’i5^«a 

■a^fi'S 5icig eci fsi t c»WQ c^'S fasiwl «naia 
iflsi^e Ji«ai ’Fcice^ cii. a«n«^<!in]a »i?«f 5 ® ^sjs 5 t,j^ 
C^5fl5 wsej I 

C’fj?ii^i3-»ifaa >fl«iri?»t f»®Ka «jT«»ih{\ 

veil C3?®e4^f^a*i£v ^ca c^jpn (g| cai^i*ii* 


•HI 5 WB! (Hoyle) <3 ^^sna (Fowler) ^la’fia cfc? 

(Relaxation Oscillation) ^mw *aar 
"»i«f«a «^<ii lu^si vtatw I ^la’Tia c’feaga 

C 4 W la^fe af?«i *t^i 5 ffcs[ sTaj 5 » ifl 
35^4 irea I "»i**fCRa w '5i*)>5'a ^vs <wca 

c^ oia^ia >i^^i®-®awa (Shock-waves) 1 

®acsra ail««i!c® Icai’rSi^ai 9 s*i! ais 'sucsnc^a 
Jimn c^^i3^*i>tR I Biia ®j c«!C^$ S«a caf®« 
fat^a«i« 

551'^CTa airaa swsiiii 'sifaaijfl >a| ^et 
£^rai»irac»Ta a5=^i ^c'aiBwa »?)» ?si:®i at acaie^^ 
5 ca ?;^aa, e ^«5? aacaa 

la 5 Ta-tacw*i 1 eia| isai fnasiJi «i:aa«na ai® 
cw»i-fawt*ia 5 W 1 KJ f53®i41 1 ca c^H'Q W'Bsnaa 
cafi^e aaa iact c^lsc® ‘»iica <^fmata ta cafp?® a’® 
wcaf I ansiai ®w^ '^a'^ia 1 


(.^tatsi ^c®#—fwa 


acfiJ? Jjsicaf'j. cats ai acars) s^i^. ai 
awj cijtiswa S-na? 1 i|n, ca £^si?®!;*sa ■iP'Ji awf« 
fifa Rja “fsajq” 1 siq 7 a?a *K’t 'oa «iifa«ia ?a 1 
£BrHf®9'6 3^aci «iia«e 'i[a caT»i ^tri Raa 5 a fR 1 
cwif®®f5a on?a»!aa! 5 £t?!R siif^rR ceni«Taa 6ifft‘>i. 
c»ifll5! (Charles. T. Kowal) • 1^77 
'^laa stfCT aaa l®tR 122 c^i^R. Schmidt teles- 
cope-ina Ri^at tviifafwifRsia »^:]iaisia rirrHs 
wv cJilaR'scera ^a®si aic® a*ii;a'ja cal® 
a^afttaiR ®aR <^1 '^is aFt6ia’)*p<r c«cS 

f5i cffl I t^' atcSia!*p^t9! l®fR 1 s)c®aa (1977) l3®ai 
(blink) RilcsiRivi^f aras ^lai ♦isHi < £fiJ( ^at •i’ 
ceriit^ssfScv 5iRW atesR 1 spcSiai^^^ls^. ta^^® 
l^fR oicliaa Rica c®it»iR ht®*- (Trojan) 
^®nf®®*i'8C8ia tjc^ian? 1 f®lR <49 '^a^5tf^®Ri®cawcaf^ 
«. «f$ji ni aia 18 ®r ricrs ataia '^^£®na ' 

4s onc»ff®f® aihscaa “la^ *i«« 1 c«iTf®»- 
a'swa wcB ca ajf® aai 5 a ®ia am ifla--<5<a51aR»i aif'sca«i 

** cac® 599 92.900,000 

♦ 39 , atat^sfiTi CRR, c^ f; t’-fawi, 


TsaCRa 1 WC® »«« 13'7 'SIiIt’dlRtsi^lW 

•*♦ 4 a^<8 ^ aj-ecst c®iR ^scaitja RaiiR CRC®t 
fR I CR^ viac*) 51 w‘r ca>i5iei <tm 
aaiaa a^-lS ac® >fl!:*ic?R 1 

anicsfaatm l»JiaCTrfR«lR <5j]if.a^tfqiletafiie! ^lasfm- 

c«6a\ (Smithsonian Astrophysical Obser- 
vatory)-4i aieiR f». siR'rsR (Brian G. Mars- 
den) c®iif®*lS9 >aa« ttr)'»«iaw Ma 

aipR I sp^cscRa ca«5i t^Ria ci^aKl Iescrs aal'^a- 
¥i®r 50*7 aa»m i c®t^ tRt?6®R ijsa ai 
®i^^a i?sT 8'5 aiiiiC’tiRisivnBi «at ^‘a'8 ai 
5®t 18'9 oini3^iRlisi^nei ISIrS i «i8iia m 5i<?- 
^91 13*7 IS1 r6 i a'SsiicR 

cat® iJW 5:»! 13*7 'SHics^iRfsiarnei |Sir5 ) 

•ijR. <sica«i'»i'Qai (S. Oi kawa); t. 

(E. Everhart); <4|5 (H. Schol!) 4at amw 

t®. 511R‘C®R »4^!d RrHiS CT^aW ca. 4* afssvinj I 

vfll '51’sml ®^awa ®ri TsicRa ®laai^ U ? fsacRi 





137®si 7^*8si m\ 
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cw tPCT iii‘?ii «iisi CT» m w 

“iH “W *>6®* ®C55 W.W C^CW 

gwi ifw *nw «i«wi CThciH^ wiw 
ct\W91c®5 ^i^C 5 ?w *nw I (as 5n?f® mK 
wi ^wi m I 3^c9iw*i 

w. ifls csfi6i5,?§«ic^ 160 k.fsi wcv 640 W.fsi 
>a5 urn >5^61 m I iflin fiiww? ct, 

C5GB Cflfi I CT ’Tl?C«l »flC^ 351^ 

C^W 5« I 

l55!^ «fif?ifi> ^•em ^TOi 

5IISI 944-Hidalgo i Jifl 14 

wcv laa »i?ic5ca «f»! ®iafi? 

![5i 9*64 «int5^Rlsi^Jw 1 tsuw? 

ww «<i5 C5is ars >iic(9 fa5?(3'5)g[*!ta^^<5i’^3|3aFa 
5^ (2) u«i «?“f I 

fsaijc’f <if'r C5i$ a? l?»nc^ «i ^ «!«»? 4$ eii^is^ 
c8FiM<i«r c«i^ «ii®-5 (Johan Bode) w«5i 
ac55 fs;‘fciia ^ siiw \ «iasi»Rt 

ac^fl c’fCB «Bf6 *ia«[« i *a| ^afd fv ? 5®! 

£*i, wcv a^^fu aaaa <iiv iw mm «nai i 
c«icv *1)^ p w f5»n« ifl^iipi m ^ m 

JR ac?5 «iW ®iw ^0 wcv aKsjn 
I ([6T: 

T. (4+3 x2“'') 

^10— 

iii«nt!!, Dn=^ £«icv k^w a«j i 
narsufSir ffsiv siwi I 

5[«15 C’KB n-ilS SIR 0 ins ♦« MtV *!«♦« CTSl*! C^ihl- 
«fat® «noi CT$ 1,2,3,4 ^®nff i 
isIsIr iU^ fRiS?C’'F a? =^eiH11l *11 I 

Pl?«n W\ wcct CT »R ^ISIC^ ^ C«IW «■! ^5 

«ii^( siiwa cn^a fwc*n *ins, aina b51^ w? 

▼SI ▼« I ctI ^isw fcsi «isicv? !▼*« ai 
SfpS s®ii STS *^i I acs 1996 5»&ic<f sss istS «q^C5 
«i«{is ^ c«Kv fsvSas «(iscs a«R tii^ siT*ncs 
«ic*iv asi tt'{si8*T 5WI 

1978 ^5s*t <flS( SJifsrs «isk¥^ 

IScs*inRs ▼f*rcss ▼m*FiiS fssi, a«R s6*ii 
■(▼I sfsi caw cs, feacas S^aai (Brightness) 5H?9fS 


C5ta en^iiwi (250) csWi 

aws^ SHEW cs, «fil6 ( fB!*T ) sfs ^StSr? 5S aiCOT 

af*T« ^fecsjncas sisr?)! ci'bcw Issikb ana ciiisi 
ai*fw (list aisi iii'«i*5'Q eiilsfa 5 tss ai £▼*! ? 
sasiic*! encsifg^ia (ss^ ^ssfl*! mw sis sisi fsswa cws 
aia (7) f*"sia c^ntawe s?i so i 

sts’»&si cBiikfsw sw ▼[?*? cs, S5,«T« ^^*sfas 
sncsiwl?* a^T'i^s! wc’p fcsws SRce •asc 
«!)▼ onaqi «)f»9 Oitsg ▼[f’ 46 e 

ssi3a) srw'si'tR I (HS 

sa !i^ cs, stf 'fliS fa aiffw « “if«g 

swj iiv Uc»is t65{*5g J’lT? aci^ £•»’«») tsa “its o 
|?WJiic»;g SCSI i »« j3«aiB Hiduli o 
0iis C’JR a?!^^ >£■§ ®.‘s;;n fa 1r*^ i 

diaia ▼cgwwR aws^r ▼wh cs, 4sj <j 
^§C5*T1CSS swat oi^Ri liiv 3fi<3<ir8?g s»f5ii fst 
fsss I csss ssfsi « ^f*»i?aa bwi wcf i vas 

fs^w CS CerI3IC9i| 5£5CS «1 fST CS, fss*! sW 

*lfs <3 ^Scasicss sssstT afi'^^aa sssi fa <sifceT 
si'BW fcss 'aifsf$ f«isis sia s^ss *(C5<3 if afi^’icas 
«Risi sssisi cn?s?« far si cvs ? 

cfnfafss Srtls<6s (Harrington) >flst PiRars 
(V. Flandern) fsiai^ ▼css cs, fsss last cslssawa 
sss af ^cfii 5*1 cssgcss jtfi S'la? i fsfiw 
ona« sail fs, lAV fs«iiei acss c’^icsi sfiaialfev s? 
cvicsi («▼ 5i5g cs*i 5 css «is ▼!? lsr.5 star sis ifis? tif 
sft6 cs 6i^®w c*Fis‘'iS (Tidal Force) 331*6 ▼« 
ais SRar fcss <iist ^r.ei cs^ijcss «iws«i sfilScs si^cs 
K5T dicJi I las s’ic'S! siicgi fit fsts sail fs cs, 
cs^igcsa <511(311 jlfi ^^af Triton tiist Nereid+si 

▼▼’IS css 0^5 SSWS SUflS <flW8 ▼▼♦iS tW SRIRl 
SKfs ®»fac5[s wscss sa ss 1 

sts^c*T csntafss «nsis sws cs, fsss ftaii sfs 
sissi Stalest slsa'% ^*(a; 1 

in »(4« fsss cslswsca sfsn^a cinfasos sesj 
sisiasi ifli sifs^ sfsH SI srisi *1^9 sisissaits 
Busiaa: ^ “c^iaiai siswl” sits sifaffa ▼?! sc*? 1 
1996 sss tflfS ^s ^s ▼!« isiiscs as*! «iksi 
asj ▼!*« SIR ujst Jl€ BfRl SICS cs fWS SSSRT !▼ ? 



•ftcfeif *1551 « 


'S? "tpn? awi <iiS awH 

■i»» I ifla 5R >6A\ ♦nf’iFStw^ csiifii^ 

I ^’ig ©i^stfl B^Ji’nsial jii«> 

I »ni§« £«!£;«■ «fi5, ?isi wtv i5iRi§ 

▼ca, (Bh® ejicsa fffca ftrisi!-?fi*iige 551 
w VRICT aw Sfs® a?c® ^(icSa *(BR (retting) 
>3[>l ®«s ®TCa V5| ^la I *{6cag ^*{3 t»l'a3 ’PM 

®ig csn«)cgsj e ■!« i tul mM ^tt$a 
'^5!? 53 , t'T'SIM ’FSI Sfs® >113^ ®!C® ^'hl< 3 C«Ta 

'gfsi^I a»itwj55il ’pai ?,tB5 1 

jpRsp acsis—(!) c*r^j (length), 
(2) f5®i (strength), (3) at (colour), (4) 
(fineness), (5) ciJtsRlavij (stifTness) a'ft® 
?5|« ®^a 'i»®i I liia sjwi « 

'MJtsi?fla®K«F aaw aai ![a i 

va| faspt 5 *aawa ^pn^Sa (factor) ai 

?ia«i awc^~(l) ai eiisiic«ra enac^ siwi 

(controlled factor); msj^, *fii;5a * 5 i®, 6 raaTC>ia aa*?, 
m acai’i. caiwa ac^ia, *iBtJ!3 fjtTfs!;! 

(2) ai «t)5]ic*ra ®iiac®a ai^ca (uncojitrolled 
factor) I 

®na 5 i«aia oia» 5 i laat aiWa aast (soil type) 1 
a«ia JFJifficaa swj esi ^sr sia wc’f ai 

®tj|a ^fa acare^t • asc^a (retting 
water) ®5ga at, ^ 5 ®i a'fka ^*ia JiaiPifa a®ia 

taaia vea • 

aw W« (retting process)“»n!:§a asa 
iiqq tiivW at|i® ai aicfia ait's mcv ®!g (fiber) 
caa ^aia aiita a"*w 5«9i asa^ia i xa ^ar am 5»i 
••w aicfia aicsa mta, ‘ati^’ vbark)i 
nscaa a^OT mrc® aiics aiB 'ins’ll ifiat arpe 

taev faf«ftH ?a i «l aaa aw caca c*ia) 6 a 
(pectin), mt^at ag[ (gum) oaat aaw 
n I «M ’91191311 ?w aci i 

j-wica aw aaif® afawaai aai ?a i 
1 . anfacaai (chemicalHa aia^ia • 2. «^1ai^a 
(microorgainsm) aia^i i 

mwitfi caca mhshi* ^caiia taj aiifasaa 
awna®! aia^nr aw 5 a ai 1 cia® mat *nfai8iaj|iaiaa®s 
•Aai^ »n5reai^ ^iw *wfe *ffa5i9iai vea 1 

• cam? lavra, ft^rtawr fta faaftvrai, »art%-74i205 


•fifi >9ifiTa *18 e?faj®i j-fwa cat^i caeai 58 1 
aiaicaia «aj 1 •trerta^ta aw aw vw^an 
30 cacaf 60 cata. aisla wtaia acai mv caw 51 a iaa 
MW taoai 58 • aw^ceiia Saa alasi, maal a^f® 
tat^ca tatsai 5 a 1 aaiiti Jiiicaaj * 11 ®!, 
agia*tiai a'§i®o talsca «<!*i 5 a aic® aaaaa 

aiw » *iRnjLWi )ai?i9 caaii* sjtaa eiJtiai ®i-a 
cacar aw^wiw aw xat aiwa taBi,a iwia 8 Wi*i 
ww« aapi a» I aaaiia aaa <ii*i».ifii aiaia 
k'a»iJ 5 »i •riai'jaiaii >i 4 'fciia at»il^sia aaw *,iia 1 
fa^g a^aa^ ^aii*ii®i aw5ia aai ®)6® s>a vaimi 
finfsiw pjsji ai ®g^caiia aii 5 ® art 1 aiBaiiioa 
^E§^c*nw aitia, mscaai aicsa aiv, lawwa gv hta 
mcaic®iaw 5 ai maiwe aafi$ asiwirta aw aw 5 ia- 
aai Sfs® aa \ 5W Btar aia5« aai 5a ®ga 
aiJH I cajiiw Bicaie aw etai tag ®iat aai a^tJil 
aw5ia aai Sis® *ia 1 arai aa matai *i 5 wa swa ta»i 1 
•nw I *iic6 aica, *i6wa ^laa fiiifjia iR^l® 
58 mat arceia CBii5ia (iron) »it 5 r ialspai afiia, ®k® ®ga 
5 *ja aitaii ai •niwan 1 m 6 i 5a ata «a| w 
aia aia awaia aai 5a mat ^ai aa^i aiia 1 aan- 
3115 ai *11®! aia5iia6 «iiistai aw caai aia 1 ml »niswi 
aw £^a mat at«a ma aiai ^a aai 5a 1 maigi Ba 
ai®ta aar caaa tSgaj aia 5 iH« m| aw t®iaii aw 1 ®g 
^C 5 j{ acai f®c 3 f aiai magia mfij aai Sis®, sii 5 OT mtaa 
niasncji aia5ia ata® 5ta 


*t5Pfa apn a5®a3i;fm aaw Spipnii 
acaia «a®i ai 3SJaa *i5wa Jiaa (brsi) 


5-0 

4*5 


10 

12 


acaia Sa®] 

34° 7 

36» 8 

Bfisit® m acai3i faa 

360 caf«/c5§i8 9 

270 ” ” 10 

3nc5a atpi 45 fasi 7 

60 ” 8 
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mR « 


♦tisui c*R ?C5( cesc’^ Tflflf® vai 

I =iFKJsa ^c9i (raallets) 9R1 sjt wi^ii® 

¥Si ?a «w ei’sgiai «ii^H c^^?Cfl laiw i 
*f5^ ?';ac5 fvaj cf^^iw Qt^fi acai^sf t?tifi cvipr 

»nS JH'S 'JOT ^aC'® ?a i 't’g 'S'si'sa 5cg 
wcsi 5ta^ ^;%f® ^ai 55 t •ibji c?i*ft 

5OT S'? Ji>?5 5 a I «5ia.« aiSl 5OT *i!h« 
®?UWi ^ 55 spinicg qualily a 

flFf® 55 I 

snlwR^ ^‘?»nfi s—tiiaOTt^® *i5w 

555151 va t 

siiltff!ai^if^«fsi a;*i 

5 iif5W!5i ^naffifsT^i (Bacillus subtilis) qiiaifefsgi 
ailt^ww »iWsi?ii (Bacillus polymyxa) >^1 


(37®*i 5^, 75-85 5«M 

gi5l6f®ii?5 S«?jRai3 (Clostridium tertium) 
as5^d^®5is! i?psil5iis,8i5i (Clostridium felsimium) <1? 
OTtsi (Phoma) 5D1V 

«n5<irasfiJ?i?!i?i 5i|«sia (Aspergillus niger) 
fsS5»g (Mucor) <fi’ 

5nvaiWI^55l «Pil?®'6fs!5| 

(Macrophomina phaseolina) 

«C5^ ,»OT C®iJiH S!1C>F vijl? £55IW 

^ii’FcfiTssiittg (Anaerobic bacteria) a®l 5 ««fl 1 
dws BfOT BCIOTS 8f®w C5*ft £551 5151 

'& 6B1OT5 awi I55S18 iFJllBl®515 Slvfl 
«1H 5»W £5^16^ Q £5lst5e5[ts-l® lir,5l® 5)1517]j 

5£3 I ’Tiaq ffss e?l5Il e 581OT C»J5C$^ <3 

£5l5':»i^OTSf ei-cts S5W55P «jiOT I ^®?it e 

*ll?!SIC5 C'^ CMC® 5OT “^ICfiS 5lf® 5TP5 
55 £»iWC5 5W^ 5^8 5151 I 


f5C»(^ , * n*® ®o% 

• -515 f>i5. 00% 

'5ii:|rt5'?i Vh <1^ ^ „ 50 % 

^iwr?i 

'S(tft*l-t I) 


t ^t5ltOT5 C*tl ^ 


551^55 > 

C5m<15 

£5»15f55I 

fg. 51. 5 I 515! 

5»1W5 



5IS58I 

C5«lt5f® 

.C51*I815! 

C55ieil (5n<«) 

5f555l6 

5I«?1 ( 5I55C5 ) 


f5^T5 


* 


5Tf^t®, <='"?! 4?I 

* v\i aiif^ « snsdfi 

l5*R 4$, ^feT5I®1'q0001a6, 
8515 t 5 C 15 5^5 BBltf® I 





a^f® cv5ii< 5?! 5<it *!» 51?®, iiiftif^v s»nn! 

aj^^i ®ja awes i is« sn'^jS ai 

fans ac®nf6 f*!»5[a asiw ®^c*^s?} •H\fti t fawa 
®ca '5iac®?i sit^si ?iafa cac»i caaicR »('s'<Fai 70-80 
cffint afan, eitaa f»i*i?ii ga ai 5c»>a 

fsai^ *fKa ri i ®i?i 'ieaT<;[T5®ica si'jj'js? 

©a?^ fji©s»rieT I ®icRa ®'ia;’aii£«ia 

aasiiii 511911 « jiiei 

5ii'5iraa awi®^ aia 425 fsif^-f^fiia ai ric«f C5| ®ig 
jscawiifa 700—i000 fafcanm^Tiii; 
cac® aiH I 

T«f '5 fawafsa ac® ga W'gcaa *iw 5i*r®*fi5j 
mm —fana to snesa ga i aacaa ■»ia 8«a 3 Wii 
8aa-s neat ca caiffia <iia^ ata® 5ia«i^® aa 

ga fa:^ ?a «ic® aesr ca'icai’^isj 
(colostrum)« ifi?6 aa®i3 faigeas aw asi® 
atsi®afB I 3 faa as cac® esnWeas aioi a^cs afn 
ASIC'S ait® a^ai (carbohydrate)«ca?^i®lg 
(fat) ©aiaiw? sjroi aiipc® «TC® i ?ns »ii<nTa as 
afa'^‘( (mature) siasgn afsa® as i 
jJitsa gca caiffiws af<5ii«i «i|5 j? 
f ®3 »a)flis afaaia ca"ft i awfii® eifl^is fa'gs 
anfiisft ®it® 5|sBf ayf^a, c*! ala® caiie^g® aiai 
a?a ®apa aaa i iiig 

aafa?!^ i Barbara Hail of the Nuffield Ins¬ 
titute of Comperative Medicine, London- 
aa a® aal*®! nc® eiRi can ca—s^i ai^ ^sis 
cans fat® 551 WL® f« 8 ^® gtas a p avsi la® a^ics 
c’llna aa-i fai ga at< 3 si a® ®ac« ’aw ?a i as ®ia*i 
aft SIS n, fa'gs fata caft ai 8=1 cat® ga 
sc«i 5 ti ®i 5 a nil aw 'aasi ca aas sfs oi-a »i?®ica 
ga cat® am • »ift aiafi® aa®ia ®si caiffi«g« siicas 
gaft acs!®si I 

stlcBs sa wt® wws a;a ^iiat ’iuvs ©niaitJis 
fiRw;®® aM‘5R war 1T« :— 


©awa 

Bins ga 

sip gl 

1. caffia (lm%) 



i) ®rtf5iwK®a 

0-4 

2-7 

ii) an®6iiagtia 

0-3 

0-4 

si^Ti f Si, 9T«ii, can 





aiws ga 

up ga 

iii) aii^cfliatsSfeiii 

0 2 

0*2 

2. eisi ?c6i® (Im%) 

70 

4-8 

3. *?tie(in%) 

3-8 

3*7 

4, ess'i (iTig%) 

200 

750 

5. ®*'CJ)>5 (lmg%) 

0*013 

01 

6. t»6iisisi 

C. D. 

C.D. 


Nicotinic 

Nicotinic 


acid caaf 

acid ®si 

7. ^51 

88.0 

88.0 


cg:§fa>ga &rf?® e siRfa® iiwa ®s» sjn^gtus 
aaaist aafs>flsi i sii>; 55 ® a®i8 fa'gws cata 

anf^ianl5i5iijj Jim® ia®aspw ©aanTt 

aiiaffifsai aieai ais—Jisi fefji ®i»’la ^fSsi aiiK® 
£®c® ^sa aicaj -pifsa® ®£s i 

ca fa-g sntas ga nc<s; asis 'aicas aia tii®siia 
©aaisg, aisiias ftisiifa «ia ?5 ri i as aasna ®iaa 
sneas gtas siaiw fa«g a aaca *rti 5 afwica 
IGA (Immunoglobulin) ojiHaf® ais i aft 
IGA fa'g.ws ©asRcas cat® s®! ®a i 

na-i c®5ifa fa«g®e i gsaica fa*gc® 
«?c® ?s aacaft sta, ^.isii^i gaaw ®hics 
aat gsaw ar^, sii iis? a spi S®cs$ arsfis® aat aiRfta® 
r«fcs ai® ®a • a)a®aa awfa® ©tica 
amwa gras ♦ifaaia ®Bt® •it®, ais a«ia‘»'D 5 taa a^a 
ais aw s ©as I 'flWi'B la'g esm 

aits I 

•rtiisiQ si la?!, fi. ®!Tais aiff® gaicsiai aiifats 
<1 atei £»wcfi awic® ga ar^siW ©tk® sis I CTWB 
fa®-a gtas aja®i ®5c® its i f®g| fa®«a gtas aesp 
caaR Bsi tail a-«gef fcfsig^i ?s i ®is' 9 i aw® ^Idr 
gca (Farex, Lactogen a’^h) ca ‘»'ftfi5i5i®Hift® 
(Polysaccharides) aiai®ai ait® ®i atsai® ® 3 is 
si« ©'^c>i5® (enzyme) f"Pgcaa cat? «nc® ai i vtn 
aaM caifl caai ta<-sia asiawi caaf i aii^gn f^fiifsR 
D as< C as sim gs aca®i caaf i ®i8i sawn 
fst®S (ricket) aat (sia (scurvy) af'swm 
a®! I 
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ffw 2«t wsiww wncrf^v onSi 

<5«T?i 5Wf^ «ftcv I CT^iPi ©a 

vjf I ja »nJ? ^Taw ai jaicai’ii aiifa 

*8?! vfl^T'a'-^a wiam caKv 5f« c’fC's « 

a«pi 6-7 sn*i t«lia chtW ai^jf i fang 
enrara caiWpw aiipOT si*?!® 

ff▼ ffcs aw^ aa I <iga ja, siaa ©i®, fsa, vwa aa 
5'5iifa'8 uBvw acaiesita • ai'jsw C5ik^i®1a afns 
aawf !n m»Ta aaa 5-6 sna a?Ds (Liver) Jit'S® 
cniasn^a atsie a*n«f »a5 aisia 
aw-nsia (anaemia) ?i® cac^ a-spi to i ®i^ 

5-6 *na aa c«Ka fa^cf ^'itaSt aiaiutai «cv 'aK 
aw ’aic® aa I 

anwca aan aia «, sn^ai^ fa'sa •!«! aiansH 


[ 37®a 7a-8a awi 

p aK*npj caa I ‘55a « aa*i wt'sa ®taais’ 1 
a'feiTR 5i®i®?a 9iaaf®c® ai^ cnitaaf sftaa-aiaca 
01 ® 8 1 •la ®icws awni *nB ai aitaa aifeai, 

aia ai ai'jsai, ®n ’itaac®' ®nn aia 1'eiwtaj® cwia)’ 
osa^ ftea jaasj fa'®ra*a^’ i 

t¥?5 taaa a'Ssnea ®rac® i«a< «fl*R fv 

*n«5i®! 'sifaf at'aj’iF artaai ®K«rB 

c^cacaa \ aFiSf'««»t^iwa ai«iwa sai*na ^fica 
awtav »ii® I 

a^aiCT ®fiarw3 aa'na® faaca tapna snaia 
fsts® awf® Jin^ia caita® tow «— 

ac^iar ^fnu p ts^rai csanTT^lcar jwa tdcaaSna 
fsrw tac® to^'BREASTfeeding IS BEST 
FOR YOUR CHILD.” 


luTSBIj fi^ifuS 

lytffltB^ 


amw^ 3ISI Wiii 





vnra {In 9am 

*9m <Rtt 9am «i?m9 v® (imx-nnnm «ir«ian> 
niB «i4« dmi« «iat 01 B 1 « do Bt«i-nSi mA 9m «nt 
Amamta^nimiftvvtafmivnnia I Jctaiflmmmi 
mu «« ooo Brat 9 ^ aftvmt am «m i 

mm mf* mi. mm tAfl nmm 9V9 n» jm piBm nA 
9awi f «a 9109 90 • mniAmi ioict w «99n. irm9»0 
I mm mi-mi flp ma am «9 r 






e ^ wrf^ci 



fwi ^(^IP'^ J^iS^IuS^ 5|'^>Ti ®i'5<t:-.‘ I i&q'i-qq iig C^lffi $ivi wcv ^'Jsns? ^ICI 

f“I^MTC® ’JSl’St 84^5 C'<n“ 5t6^b5| J5i^^?!HHf5 ii^ aitt?} ;|X5te I JqJltflRl IRSijSi 

^fScii’la^'Fia 'ii^*'-{qs‘^*5 «'i‘r;n*i i ?w»i caqt ’(^ ’^ai 

5C!iC5 ^‘95? :ig‘ff nig n'>} ^ zm ! ob 9{^ f«i>ia siwi fa^nsjtsiJ www 

vai 1 i^ooo Jja?! <3 ^,000 'q-c I’jff ’sjifi'f'fl !rr?j^[ i an(fj[v aca aiBfila 

c^c^ci ^4 SI*? »fl^N siTO^si-^ 5w '41**^ t 5}>,«j' >0 ^ica niijM «?aaa5i^i? 51^ ?catg. I 

fa«!(iJinia W’l'firaa >1- ''^‘' i < '1=^ 5t$ ?fC»r9 ktjj ^ ^ 7i«vj^cf 

ci^q^ ijaria^ia :?o?$ sj^ifa'ra^a lk.^:»{} t^ii. i i 

Jilt?®! ^®a at® aw aale, W-' mi 'i v^r.ig ,:itvQ5) sxss \ siigi^iia € ^-twv ’fsit^ifcv 
^ita^ taaiHaut^a x/: --i’ aia^gi ?cac5 i aai-at?^‘® t"iapicvat[t«!a 

JIWI ^4),4jOO-C® M^C?i!X I 

aicafja OTi’iisaa w ^4® c®!’:^' v-? ■^'■: ?C‘;u‘^i aic»!a ks^^tiJ aaiMKaa ^?(i aara?caw 

8’40 wts 5l?i I 

tnfv «tn’fiTalc'i'a fucnit'V® £<*' mi'’' -i** ■ ntaa aa^ fa?*! vcacs*! i 

.lies; ^=r.?i? Ji^tsatavin ^ 

5j^ a^*f^l ^'•' ' ■f''i aWi atstt® 'Q wt*! 

ntasisf^ia '.-^iq, 5pF?i®ia Maawii^td ^wiitapajcaaa^^ 

iisFtfi 9 Ii 5 tn'n-s^i'j mix' ■'■r- ntasia^p» 

a^awiir-Jiltsi® 3ir^-« a/:5:‘'q Jiga^itaa naiJi i oo^tMcv aptn® 

?caci 8000 ^ac'Fas'l'o i»ia'i MJiiiiai aw ’aai atawi fit® « 

^nefit®a aia ^qooo iw c^i'G's; ?KC^t Ji^ia^ijiaieri^aiacfB 

•ginsie aiJ®^ JHfKaa ft®a i 

nf%aa!?>iwfa 

fll. tf. '«/«»0^«>/tWfJ| ®R iH^ll/S 



5?Ttc*rai 

ar«8T* 


c®i»n’ ^C 9 ii? »i^ 8 W*t viioRn* 

▼m *iw onw I if^ c®»mi ^ ▼nprara ais 

▼«!!« I «« *«jnisn 'siw’r *i® 

wen JltllWO 5«faiSI «IIC1 I «JfC3n^fcB 
58Tf 5 fsiacsm C?«W5 «II«KVB 1*^ fiJBBi 

-fiicsiai m\k Bfafaaaffi w»! vw¥ bbi wiit 3iisni:v« 
arcavfS f^ai fail vesfasT—aa^ aaa mfi faaaffi ifa i 
ipw Sna ufanCTia fulfil uii ♦jigcari avw ’vaia m 
*n?c»ia «)sia fi« ca:a^ an f«sTa incafiaffwi wacia 
oQvqfa faan® aifi i naai <*616 wai fiar ca faa 
ia^ aca iKa^iT araia *(a^ nci-a-»iw *iaif®fS caaia 
^spara ®iiaca ^la^ afii vcaa- faa “aal aas ac®?a 'siaaw 
afSca 5fa 5C5H—maai 1 nicefivfKna ^fi^icaa 

♦fa aca f»raa facar ^i6ot waci ♦til >aa'6i aaa 
faaaa^a aiai ca'car ifa t'sfa a^aia fa«f • laa na^B 
5 a® ifa iifaa ♦taifi'iffffe «»wi f«ef ai 1 

uiaei ca aacaa afa asaisa wac® ? 5 jsis ♦ra»f«ci 
Siaf ?fau^ 3 i fa^ ca aa^a !?a ai ^a^ wiwie aw? 5 c®s 
•a^fer fBiicat ifa f?arca siaia vrci alfi 5 ca fa^i 1 
aawa ifau^^fcar incsnaffea ai atar ^pcfi/sna 
(Photograra) ai sfiiciiaia (Shadowgram) aatia 
5 >r me? I fsf'aia aca«?« asiciiara vaiK ucav ca^ft 
5 »f«l« aia ai^afi aFs^ ^ligHf ‘itiifsa’ 1 iiaifw aatcer 
mcaffarfscBa acsf ««a caaa afaiacaiana 
aia ca aa^a a'caa acai^ ♦nfia niaaf ®^f 6 a <3 
aaiR ♦iiiai aia 1 ssfaa faaaa^car aaiafa nicfTiafscoa 
viaw cica Saa cac*^ mcni caveat ‘nar 53?^ aFca^ 
ita vai 511 

ifll ♦raifafS ^afaw ^faaia wai lat amaa ®ica 
incBfi^fvB »».’« iii«$ aiaai cfroiia cs'di ar?fi 1 vncaai 
facfl c®m!fl arica? a^iica?ia t»f«s srifiica 
fac® 51 ' 9 .U ciisfia aaa ▼Hcaaia C 5 fc«ra aai taw 
faaa^gWa (Subject) ifa f<pcai faca ♦ic? < «fiac 9 f 
faata?a atifd f<[*5[ caca «nc»Ti c 8 fc*fa aai faca 
afuji aca t>iFW S^ia ^•ii af®e§?a 
▼ca 1 f«F«jrfda Sna (biioti atcaaR-ifaf aiaiafav 
♦liic«(a (Silver Chloride, Silver Bromide) 
«iraa«i «nc« ac«f mean aimcsf^ <avf 6 *fhia^ 
acS aia 1 

aiaiani faaaaifJ Jwrifsica aromcw»r 5a ai, 

• ^ f%*n. atnamfi, enn air^ftaf, *fp5anraia;|f-733i^ 


aiiifav CTca af® fa* 5 Ci aiicsfia fasgacaaa 
acd aic’ai ila cimia aaa faaaa?? 
ail caev alispfBi® 5ca ipii fafiR asa^ia oican 
awiafav 'oi.ssca f®R fen ava afa^'ta affica 
mc^ i (sc^aica aacsfitaf® Bfia^ii cacar caw 

^iicsfi^ al^a^Tsfi 5 a jfi, ®i5 tJ)aa aiica fa*B3f?6j 
a!>fiafa’? sa an<? 1 ala ciwia aa 

ciciara (Develop-5iwia*i araig Wash) "yacaf 

afaa^Ji 3“f' 5ca 'ocis yqaifd 5c*5i 5?a 5ca 1 ial$^ 

/ ■ 



¥i(5a arca^'l^ ass c- felacaa 

«ii 5 ic< 5 T ^taa «c?f? 5 i ^aat 'flarc'-i faaaaqa 

cTaia 1 cusi^f siflcaa afa 'jacst ger, cifica? 
®iai. 5 a'?T® aiicari afe- 

spl-i® 5a Jff acer c^csfl^cs ^ m ©lastiilefci caw 
5a Jfi—«(iC'V—«iaa ftev 
5ia c«(c<r jfitri acsf cil«i aiicau afi’^fet® 51—®^ 
csfcsili^c® ^i® ('5ia*ii at^ cwai aia) afw caaia 1 

naiiJij ®ir»i cat^<3 «a e ca»fla aiaiiaifai siRi aFSin* 
nicer? afiasfe?® 5a ac«r csrc’siTiJc* aiai aacna 

«r caac® *f!oai aia 1 

ciciera «aia aaa fnina niceii-nwi nwiiferca 
mer ar-taa aiia alcaia nisaa (Metalic Silver 
Deposition) ♦tcip mcen sii-eneii oK'auf't 
^*iia era*? (Silver Salt) jea fuca ■laenffev'W 
nca I cacafte nicminfscia niact w*** 
(Print) 51 ®«R taaaaff niw 5 (»ifS 
aFiai caceifficna m nw f«rca niceri feica 

en’fci ♦ftci fi'^ nw nt*i fica mcni cac® nica ' 
nfaffSc® (Positive) cacaf^wa (Negative) 
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5H *Tf»?8® iT?iw «i*wc*i m 
( BIKSfltv® ai?«f ) 4^? 55fCS/FIBf { a}^«n ^fw[ ) 5^.41, 
HR! <i>ia 9^ w«ii 919 ?n 59 

f^Tsn <ar?C^ ailWTI <819«CSIHI JPCBI I 9^*1 
^9 ?f9 5»f®l»159?I «T9 5C9 ecii I 

'Siiwi->iti:9'rJi*nBf fqrau-ii “nfra 

9ff tf9 ?a 'ai5:c5T j^suifa ’5fiiic«i9 §»« ?f9 



«id airS 5SJ «‘^('819 «8f9 

»acw P!Wf8c«5 SI® W'K® ' 

wcutficw SI® OT'Sra SlCi^ 59 'fl^fil ®l«l 
■inrc 9 *91 1^9 siicsi c®J csn’*®’^, 

ai?f®V ^ 4®lltf SIMIW *^91 **1^^ 

«« SKi(i sflsn99i S|9 I '«^S ®l^l *^*l 
cfw W I oncsn’^fecM sj^^nt® «irc»»*’i^w»rsi“il5f ?sf*ji 
91 ifiwi «iicin iniiwi vm 5 (?i—mwi ^ 


^wi I sflf^cv 9f*r ®Ti:9 viw initR 
9'9 »i5CW^ <Biip\w ^"fS :5[^« 9HI «C® niCT— 
^ICWI I 

'snsffw?! ^it»i*fic«l «i8-«ii8 w»i9 
®ra sicfi ;$f5 e Hifsfrcvs I fiirfsB 

^®f9 9f?iw iii^ 9S5, <5i«f955 sn;ii f«fs»CTa 

f9W9 »fiv 'ifsiarj <51iw I »a^5»9 '5I1C»II CSP»fC«I 

«i?®s^csia JTRi aawa entsfia tacga*! 5« 91 Zifa¬ 
’s-^9) view erm® ’iiaw ^chwc^thi sfa ^c® 
®iljwsfl9 I ^reisgi ®iic(| wwi Cliff® « ?i5si?i 9 fafpD *19 
9i®i, m®?, 55T, vn, ®iET, 4i8i, «n5v « fvgev* c«»i«n 
^®ut«r cus-s V® fvs I Si?! f«?M ^‘WOT »fl€91 91C9 
av;i <51*3 fw?^9^a 91 5C® »iraC9 wf99 

f9999g I onci C9C5I1W9 viqw, 9IVIt5iai ®«r, 

^’fait® <3 f^-streaeSa C9*iai 1 viesa ®»ia c®sr 9 i 

c®>if9!WB ;fC5T»t sif^tca'Q i?ac9a »fn6iii 
vai c9:® '»iica • <iiaia 4vf8 ^fa vai 9 iv 1 .iha 
^fav^sii e faaaag ciiw caev fisv vea ctI 9 ® 
jpc8raitv vi*!!©, cSfan eriTa f^ica ®i4fH 
9'«9i 5c»ii I vin® carsTia dic^i c®c®sin ^aia w*n 
plats cS-c® acai&sita aafvi 3itwta viw cik® vii® 

59 1 9Ha aiai ciicen W®ca eim, vsi«i fv^ai 
5^9 cusp ciilS (Safe light) wifeica C9«ai ?t»n 1 
fiaia 4ft6 cnceiivfscBa vmsr tSfacei wfaa 

rtav'^^i ci^aiat t»t99’»fB^?-ci vuicw 3ifwta caaai 
?{ceTi t ®ia*fa eSfaw eTiic»*fa ai^itai ataiw^si® was 

aci visiw Biicefi well 5WII acaa aiaiaa awi 

dicetitSe view aia^® !?c® “^fica ®ca cawcao 
25 «ai8 aiv aia?i3 vaw ijtaai 591 ®iia 

cnOTitfi fat®H ^t6®ia «iia-9isii!ia aiaaii mvtei anaw 
®iei 59 I 

^flaia vifliwfScv e®c®®!n vac® 5 ta 1 ®9 wsn 

aaa dc® die? cscssfiia. fa®'\9t6c® »&*iia (wceta 
aw 5 -iiv diitafSv cuita® ), 'sga'latSc® di« 

tvfiia ( 5 itc»fia aaa) ciia 6^c® di« siiawa 
wsi I vmwtS aasi efic® sisiia ®ica sfaw «iivg 
9i?i5i?i ’vacef^ d^ 519C99 sicaj^ caai arca ifaffi 

fcS Sk? I c??i[-tsif9S c®c®dn area viawfS 
ta®l 9 dc® a*i*'aJi9 wcd® tawl '|®'t9 dc® ca«ai 
5 C»(i I '«aiC9 a»i-»Ra Wad aiara “na vi^iwfdcv 5 ^ 
dc® ca«9i ?cdi I iflv a'di aca aia aia wir *nt*> 
«i(a ®i«i ®ica wtafd iC9 weai 5 ceii 1 eaiai caWi 
wi®cw ^Sa catan wtd ^ ji 5 c» vw an i tta 
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( 37«5 7*i-8sj »iwsi 


OT«W8 *11^ *ioni »iwis*i «nc5n c^c®! <?ie?n 
p!tw *nca t WRW *w 

▼w I 

<iivW a* cwS >ncsg—OTT’Pfij?!, 
aif*?W 5“11 «D *1*1 *W 5^*1 5M5C51 t*p *f'3<i“!3 

'H| 1E«IIR f¥| wl~*1!«j!3«’ 


513I*if3 *i'?;C^ tui? ♦Wif'S ’flWl 

!5j^»{i 5;SC’«i?[ till 3J8I aB^*® *19 * 

i«$ f ■•'■•vj^ikcseflPictorial) 3F3R! ag3 

3^'ST3^! ’■^ii3 '33^ Ovi^ii^s? a5®i*i<3 ®nc*j ws*iv 5j!ia c*n*i 
jriviCw T^;3 'siw 

■c':ii^t!:3 ^'4 '^ifeai aia i *511315 *i"n,‘i 



’Ficra RWJ «l:ti 

ww® 'Biw iaiMv ^*5*1 «f9wa afa vai aia—3i '-kU f'® kU «“i 3v?i 

©IW »II«!II *113 *W I l5>fI5a®l t?*llC3 ««’»(TW 5FCa=??6 ts'*! S3ra<' >!(;!? C^H tj*f3 

cfsai 5Ciii I aqcaa jcaa 9fa« ^ica «Ea in c’ftE K'-k 'm ) i ' 2 ^ f*i*r >j?»b ^ais «?*« 5i$ 'i^a- 
■^fc^fBB ©wcrawi iiil 5*F«i Riw 3i 5;<4T'j *,^5 a \>>^i&a, p*! « c**i*i 

^aa •ii'tf Tbbcv an^snS's ^ca >«af| aifsa ‘»tt’3'f6:fia ’ijiH'^i fesM'j'S *14 lf«:;iii>i» «iia 

caroHe ta^ ▼ac®! ®i»f »n«Bi aia • 5’.':4!‘^ta 

TCWW pro ciiS «i6 51IR1 fwfjjCTa -& -siis^i -a^ \ 


fTftra at«^T 3 ctI' Rt^sl ■■ c' 4 r <5 

■iat«a IS CTcaa '^npiw qc^ngfa c^ena R-.g ii^^'ca '31 irl*i ’?rf»i'*it-'fla 

•HI cvfaca I wawa *itaaa aFic^a ■1*1^ fsicy a f ai»*fiai31 

faan awai www ctcJ cafw ^cs feka i 

fa»i»r faaawa 

«ji<, arw sifaia sife¥ I'a^iiiia, 

^i9PFF5I-«l000i)0 





sn^wfl «rl^CT «J^ ^ «i'f®»ii'»( I 3c«! t^ssiwa 

v«iTc«t «iwvw mm <Aw f^id ®i^»i fjpc« 

*ficB5 I orac«f9 W'^PwHi ftfc® <iigc6T 'sreiaj 

«^sf)Ri sif^^wg sj® ^rera >w«I’F 31 -^t'cif ‘•nc’i i mi- 
in^:^g sjwi zniiic^e 

’^w siWETieirB evens i fafji 

^J, CT^JiCSf kev*! i£5S«l»lk5k I 

«ifa <5)51^ 'vt'! k;^ I 'sraws 

5f??i es cg^s? S'fiiisTi Si-;?!? c>t^ 

t*!-^i fgeskee;?! kfj? i JFcei ^U kes 

fs'sirb :skw» i kk f.^ws swj sie^ 

ves vsTu^?s smi <ja v<jis (^^^ 'sus's^^ c&'Si 

I Mr <3iicsifgviR ^ps giijc'ss rcjt 

fiCKR I 

?3KRg 'snoni k^SR vsi :jw5 

Sil ''13, !v^ rT«! WS kfjcs OT'Qgi *515 
;®l ISTSI i5ins<3 cs'il 5ir®SiSi I SWS 'Sjcunw^ldff! 
(vfRgi) ^rtseg t[t5t5 ®K«fS ^‘i 

■i'lKiSl 5iB% m ^R) iiJVWCRS vfRSI SIRKV ifiR »S1S 
a:«'5/R I ^icq ^*i qi!«jcs isiaikM egy-^s vfRsi 
VS! fRcg I sii^q tq^€^i viscr mz^ 'sis 

C5i^ ®!“»fS!;«>f ?iR vsra o!5fi<jm vse® *nsc% rj i 
4S vee? acsiSRls vfR5! aiesi qif.P5 gi i si;=i«s 
V!?;!IR5<1 51RCV ^ri'Rra “^igCSf Rl^cqsq 5J'f« 

^5 toia cBi'sev q}q5;ics« kcs sw! i^'ci r; i 

C5i«i R^ai^s e?Rj Bf-q.Kv vsi s^csci i 

4$ qji^v JoifRv Snira ^’8 vfRsi ves 'i)q<: 

®! acfliiSRq® ^i’fgcv 9|3q5i5 v^s i vfRsi3 ^ca'i^sis 
®1 ®l5!Rf C5W kV'olcq ’gl’^R q'tqiCR ?iHFteiW 
’icsf^ Rsq ^ciss I vfRSi «®Ri5fi «tq «!ivig bicr» 
cifm n.’Sf si kei «iiig i ^ viw vjij 

^Ri Sap "leriMv^RV awi^», m ^sriqiR 

vfRW R< «c® •fits I 

tWiPTS *rc«is BK'fS 18 CBEV 40, SIE?5 C^CD 

vfRBl ’itCBlWR va a»ft aiCBl CTO I 

WT*«J® vTrbi 'SCSI oipng ¥•$! evTR qiks giiw 
2-3 TOJ^ vgra ^b i vTrbi 5®r csic-.g ^iisicrb 

^ '5R“I 1 5f-BlTOVg afSParlH^ra OTBBl'SlBB 'l^ I 
B^BIKV TtR f*rR WRfSii ^CB <m{ eRlSBSW 
<fRl (flvfS afsilR ^e(®! TIIb ^SC® 'aiCB I 

' Vtk*^ 41^5, ik R< ^—39/5. vtVftVl-89 


atS^TCRS RIR f?R6l5Rll» ;R!giT Ollft *Plfet'6'RR R^WC*1 

®n$. §. ifljp I afsAiR 1961 afak® 5CBk«i 

«5iHsSr fsiRC® I ®^(R STS ;r|sj fs»f ^•&R[Ril»fRW B!l^ 
RTKV I (Hi vfRSI^fg® df ^1 aiB-«.Bi RIS^BB 

1 «ii^ akiiR <si^<f ^fllvscR aksb*!! ®ng aHws 
Viw RI51BJ ves I kaw R'^qjRV CTOIIB BJms® 
akiiRk R^avis ^i?tb! ^^cs i^jcv i 

Pf*l WCV liltR tU^ BJHCV af*I^*l 

CRR I 

Btif<3 »S[ifa® 5B 1961 'fiWtRB 

C«(EV <5<rjsjcr <5ICRV asICR 1940 

'3’^icv I a«iR kev tflvw «rgi cb® ri mqb^ oicrv 
V fRBlI Rifi 5CB CBS I SliJj. I, lAV-ilB afsifSI iflS? 
£Rt®v)ief f®C5#a ®is «R t *|5 vfRSicv vsis® va 
BESS SvsiB ei R<5^E«ia liiV kc»IB S'»1iB ®llk»lB Vt?:R I 
SJikviCSS vt»t tflvk C51BCV *jkql5 (£iV 

CBB WtV ®iRJ WC“l tflCRO VltSf ejItJlR JIBS ^CBE^ I 
fctq VIC« RV8I ^CT »S[1, BII^. 15 . CBCV 
£5iB aiiiC5i| 5a Ri, a ae»f wTS bkb, ctbkr 
fBfVBRfqir « BS^lfo BTVl BSVIS I 

««CS Bf-qJKCVB R^Bil tflBR CBC^g fuCB 34 fUc® 

I kfll BlKVgfefB VI CTVIWIRI VSl 
SIS atSIGfR CRSiERIS Sn^ffCS R'JR fffpls RH“J1RI5^ 

qn^v BCB^ »i! 5 iBi VSC51 qn«vs fqi»iBagi 

^RRIBISCRS ViE!g B^-SIKCVS Vllf ^JCe? BCSR iSi^{ 

’^S SICfS B^TICR SsRI? CBR I £B1B BISI^ 5Cei RCaf 
Ri,’? 6^-kc«jBaas vje« biobis ^rj ski agisi»f cbr i 
RIB! ®isc® Bic^ig Ran 60 5tE^s« cq»rt i sa tscvqcs 
BIf RB. ®1B5 aiB BI? liUlR CBTKVS Ran ©ISC® BH^snkv 
fsR cvi ?61 af-BRsesr Bias Ran j’siws feai i ^sthi 
TOl SR©, BUj!^, SflRi®, «iV{«|}]9lfs|||i ^R! 

B1W5 vfRBI ©[BQ; 5tg ajCB SlPfSCRT 

Bivf^^ifls RI 5 ICBI BIBil wcv stsiCRl CBC® aiCS I 

v^visis rIbissr rsvib <<ib^ cbcscvm vceicor jffi 

Bf ViRV BliCB I R«f® RJWRW CRfsvilBl VCSIt© 
BB^. (BV-tHS »R[CBrfB®lB Biig iflvffi Bf-sna C^ill 
^CflCB i 

©ISC® ^ksts Bi^ CTC*! cr^n bib bj^wb 

*jpf «iKS Ilk, BiijW « sR©csicflig «s^ Bn^i^fiR* 
[ acss Bia 238 ^iia ] 



c^«Rr ? 

5W6Tt^ 


JWmi ajire. \ CVH JW»!ira »I5I«15» 55, 
5i«i ji^iJins a|iri5H >!sn» 5i8<t sja i <«sw W c’ow 
evR *1*1151^ Biii:«f) »i«5 jjs fcsr 55 1 
CVICH fo^'SV**! <«| CmtBa ’i*I’ill I 'SM 

«»iswi rt c^R c»pi*i^ faff's® vac® ^iifs sfl ®j 1 w- 
»i5 cviwa 7m ®iwa 5 r 360/n fsal 55wa, 
t5«JTCT n 45 f$ <aR« Jiwn 51 3 515? #5®?^! 1 5113 C5- 
55 CVTWS faw 51585 ®lC5a 5R 360/ll f®at 53C*«, 
C551C5 n 5 r«jjwi 51 3 fiai fasian i siisrai 
«1P?C5^ inf5. 180° 5? 90'’'£5r fBlia ^-511:55 5?5fC51 
^5 55Ct 5515 f®5 ®T5 ¥51 515 I '51^15 60° 51 

30' 5W5 I»na-¥«*1IC55 5I5:K5I 585 » 120°*C¥ 

55R T®5 «!?£¥ ®15 ¥51 515 51 |BfI5-¥-5fC5« 515IC51 
40“ «1»¥5 585 55 I 

at¥C55 I515-¥'*ltt5a 5HnC51 ¥nf5f®¥ fSBl^OTS 
af®T5W5 01^515 ffBlI 5,ei?5-¥"*irc55 of® ^HSCi^a 
8515 ¥155 585® 53¥C551 « 55Ki:5 5?^ e 5551®5 

a5l, ¥15 ¥1 ^>550 5t$ I 5^15?® C«cdl ^5115- 

¥•515 5 lT®aK¥ ¥51 C¥15 a¥15 5Ilf5 515515 t55C5 
I5t5-f5t55 ¥IWia ¥£55 I ¥551 al¥fl ¥51 a¥15 5Ilf5 
515?I5 ¥£5 C5 ¥Hf 5 f®¥ llC55*n ¥^5 t5 ®! 55 I 
¥nc*nc¥if5ai5 ®i5 a?< 651^5 1 cacfiia faJa- 

f5C5C55 ¥£¥ ^15 ¥f 5 ¥ ©llf^f® 5jf55 ¥51^ :5 'Q §:af¥® 
I C5 51^ C 5 T¥, C¥I£5a ^a 5 ¥l¥a 5 55511 55f5l£5 
ai^5¥w W£¥ a5i5 5i?¥a c^c®51 

85^55^5 8515 ^8515 (Hippias)-il5 1 f®t5 liC¥5 
5»f6C53 555Rf5¥ <fl5^ ifll¥5-i£ia ¥T5515t I 585® 

460 ca£¥iEniE5f5aia ^ti55 (Elis)-Ji ¥¥a![q 

¥W5 I t5f*I5Pl 555115 55n5I£5 5¥¥ 51 ![£¥« 
¥-f55Ca 4ia 5£5551 C5C¥ 5'55 5ffa51 ^Slt5® 

5C®il I ®n 515 c¥i5icsTa¥5 , ( Quadraltix ) t 
f?fa515 ai£55 f5, ¥IC5I ¥£5¥ 5A¥ 5|f5®SI'a '11Ca5 f5, 

[ 237 ’1*15 ac55 ¥W ] 

C¥5lJl^l5C5a ¥1855 I ¥5i5 51 ¥1511715 55IE¥5 ¥¥ 

f55ld 55511 ®1C¥ H5 ¥515 ¥51 558 5R5-551¥C¥ 
¥!5?3I ¥15£® ^5 I 6f'5H£C¥a ?5£*l5aiWa ®I* ¥5. 
(it5.!¥£-¥5 ¥lW»f C5i:5 551C¥5 ¥lt¥ l5£¥?7f5 f55» 
515PB ?£5 I ¥5 ¥£¥ ¥8585 ¥5¥ C¥£¥ ¥¥ ¥¥ 
51^ 5<S5 «¥ ¥1EilT5 c4l¥ *1115 I 

» ilff1%»¥. 5541, 


¥55 ?¥ f5£¥ ¥®l¥l5 ¥*5 ¥'815505 ¥lf5?a¥ 51lf5ill fW® 
t¥R 5f5®5i ¥5 555115 55155 ¥5C® *T1C55 f5l 81^ 
51«lf5¥ ®IC5^ ¥^ 85 $ic® *nC5 C¥5 ¥5 555115 5515R 
¥51 5il7¥ 51 I ¥5 S^S £5515 ¥!£?! ®1£55 ¥I£51 ¥£5¥!6 
¥¥ ¥R£¥ am 1^5 I 

5lf«l£® C¥5¥5Ifl 55555 551515 ¥51^ 55 51, C¥R 
5555 f¥ ¥ia£*l 551515 ¥51 5KB5 51 ®15 ¥^58158 ¥51 
55 I 9|lf5f®¥ ?t£55*115 ¥$ f5¥f6a sT® 5¥5 £58515 
555 ¥1£5 ¥¥ 5a£5a 5l¥5lT5t®¥ 55l¥55 551515£¥ C¥H 

¥£5 1 553 t^¥f5 (Ruffiini) « 

558:55 ¥li:5¥ (Abel) ¥5 55 ¥5115 

¥£55 I 1^5l5-¥mt£5a 5I5TC51 C¥l£55 fB5«t¥a5 ¥5£a 
C4im—5I5ra*l®l£5 ¥«¥5 ¥5:® C4£¥ ¥E5¥^fi ■1'® C5£5 
K¥C® 55 I 55¥ 8 53^35 81515 lf5H|[a t 

|,¥15-¥'»11£55 5I?1£51 ¥¥l6 aiH 51 ¥«5S5 551 

C5£® *ll£a 5f5 ¥51 £¥5¥510 5f5 ¥^ Slf*! 51 ill’ll BWQ 
®¥I (data) ¥sf(5 C5£¥ 51^!¥ 55(5 a¥55 

(operation) ¥51 5^(^¥ f5«f:55 515I£51 t5<5 ¥5 515 I 

¥1551 ¥I?5, ¥IC'S¥)5 55aC¥ C5-:¥)5 yi5¥Ea'51 

¥¥51® 55'l¥5£*15 £¥¥ 5151 ^Ts® 55 I ¥15 ^:t35 C^EO 
f55l3 55l¥3£53 £¥5 5151 I £¥5¥51B ^¥ia-¥’*ll£5a 
5151 ¥*¥£55 »I^ £«!£¥ «I5| 51£E§ 51fi 8¥55 51 
afffSI ¥I'^^5t - £519J-f5CBlsl-^5-®l’l 8 54a¥ f5«f5 I 
£5-£515 £5111«l n-¥5 WEB ¥'5f¥ a£5l¥!, i¥^ f5fl5* 
¥"5I£5a 515I£5i 555¥ ?5*fa ¥585 I ^5l¥l5¥ 81lf5f® 
8 5l®5(?«ii;®5 ^i^ii-E^FB {number field) £8£¥ a^aWa 
5£a:5 £5, X 8 Y ¥£¥5 ’153E8 ¥«¥5£5N1 
C5'5C55 f5£»t5 5a£55 5185 5l¥ (real fOOtS) ¥1£8 I 

1837 ¥5lfi fllH® afa¥l5 5^885 P. L. 
Wantzel £¥i£sa fB^8'l¥a£«i5 ¥5isi5i®i a5R ¥£55 1 

4i5 851*116 ¥«il£5 ¥l£¥lfe® 51 5ER8 £5 51'^i5£Sf 5-¥5rffl 
¥81 5¥1 £5C® ai£5 I 

f5£B ( 239 *}: ) ¥l£'S»l5 55a£¥ 60° C¥l£5a 41^- 
f5*^T65 ¥81 f5£565I ¥51 81¥ I ¥^ ■0415*516 X 8 Y 
¥¥5£55 l5*5C® ¥518® • 0*£¥ C¥H ¥£5 ¥5P¥ 

51181£*f5 ¥¥l6 ¥«P5 ¥51 5C¥I I feCB 60° C¥1£85 

fB8a0¥R0 £58116 OP 1 ¥^ C58ll6 ^5l6£¥ P l5*5C® £15 
¥C5£1 I ¥*R 8l5 £¥5858 pna-¥-*ll£n5 ¥111£51 

P 15*55 ¥58R l5«f5 ¥51 815, ®11£»1 C8'C¥18 C¥l£85 
1 d 885 415 I l¥5| ®1 415 45 1 ^aiK ¥¥l6 C¥18 
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PFK«n fD«r«rtTw ijiitu m ? 


60*Hi wcD sn >n«n5<i«Tia wc*!?! 

fa^Vsc'w »iwni«i ^%'k i 

C¥K«ffl wiWav vgi 

5 W? OT'Q^i wc's ^nta i 

SIR V51 ?irv, e 4¥f6 £vi«i 4^^ Cosfl=p ; 

¥315 0 is{ ![C®I 4 SIR 4 ¥f$ tCRBI® 5 lf“I X '^ 1 % ’131 



nm X = CoS (^/3), 0/3-43 ’oSi‘jC-43 >iW 
Cos0-3 : 

Cos0=p-4 Cos* 0'/3)-3 Cos (0/3) 
CoS0s=p-43 0 C¥1C*I5 ¥3!3 ®iv{ 

3?« •(£¥ fflSIlffl¥ 31^3 3*! 31S|I*JIi? ■'^ai i 

4y* — 3y—p=0.(1) 

f ¥5 Jtwia'isrca 4 | »isn 3 R mm 43 ? 21 

«i« 331 m ^= 60 “, S 15 C 81 , 

Cos 60 ®=|=p 


( 1 ) Jisftvaqffi m ♦tieii m t 

8 y«- 6 y=l.( 2 ) 

( 2 ) 51 * 13 wa C¥H spi 3 al* (rational 

roots) Pl^ I 351 31¥, 

x= 2 y, ( 2 ) * 1 ^ Jisil¥ 3 «i fsi!np*l •n¥fi 311 1 

3 x=l- -( 3 ) 

4^R, (3)il^ J1 s 3«F3£‘I3 X = r/s 4^ 33¥ 

««C3r 43 ? >iSll^3*lffi£¥ ?>!¥ ¥« 43t «<IIW r « S 

' 51«('9 5 |^' 35 l 43 ^ 313 1-43 C 5 C 3 3 ? fe 3 *n 3 ¥ Pll, 

« 15 C 5 T,— 

r»~ 3 s*r=S* 

3 !, s*=r(r*- 3 s*).( 4 ) 

( 4 ) ^{ C 331 31 CT 5 ®13 »r¥li r 3131 ? 3 «l¥i 

43 ^ ^613 'ail r = ± 1 * 1 ! 5 W r « S -43 313133 53 *( 13 ¥ 
aJC?l 4 Slf 3 ®TC 3 S* ?C 3 r*=s*(s + 3 r >43 

4^16 313 asf S=± 1 Rl 5 C¥ r « s -43 5 I 13 I 33 

» 1 ^!? ¥1331 ¥^313 ¥C 3 l 3 r ¥ S“ 4 f 
yi! 3 ! 3 *l £ 3 ^ 43 <! ¥1331 £'ni»n 3 £ 3 , ( 3 ) 35 

3 i? 1 ^ 33 : 5 r 3 f 3 PS *n £3 433 3*131 45 ^ 1 ! 

+ 1 « - 1 S 

433 , ( 3 ) 35 5 isit?F 3 C*l X -43 3 K¥ +1 435 -1 
3 f 3 C 3 £331 313 £ 3 - 43 £¥13 313 l 5 >Pit¥ 3 «K¥ taf 
’fCa 31 I 

S’fCaa 4 ^ llllql 3 ¥ 5 ?* ¥ 3¥¥;3 41^»1 3*31 ¥ 3 J 
313 £ 3 , ( 2 ) « { ■)) 35 3 silvac 33 C 3 II 3 *l ¥3 3 tt £ 3 ^ I 
^1315 £3 £313 £¥IC 33 fB 3 '?ft¥a 3 ¥ 3*3 ! 


3lft3 f33n3 *rf33t3S 5irS-¥3IE3 £¥OT £3t®¥ 435 £^^¥611 ^33 a!»I¥3 ¥WtUll 
«1^3IA ’85 3151 £«¥ 51^ *53 • fowl’ll :3HI1'5I 333 fail 31 I *f« *313 £»13 ®ll33 
30 c¥ f«C’if3, 1984 I 







Jlwra fsisasi 5J«TI I <«ws 

cifaw =^11!:® •5Cit *1^0^ «nw i ri^«i^5 «iif«i*i®st 
W5« 515110 dllfsipil Oftlf®!® « fi?35f^96l^®>l 

^mn »W ®J W’T f:?SfSP^ wffl® 51 I •I’^Sh 
ciU « ?jj§Tgsa8(5® c*K’f ii?^® f^iSfasv siiifjis®! 

»!«W9 afMii cfncfiiawwi 51 » 'E^iWaii 
aiw ii?"iiH «!i^. 

tijsi. «cafawa si^^n fea^wi^in aia f®:? 

«i® mfe w C’atfiw I sn^cm 'US*i^ew 

fj^Scaw cvRia ic^a 2af*n65 fataic*! 

•lifaaw (flf?tsiw <it fsiSfsFi® wifjj® d®fai 
▼Kflfe 51 ® Y'fcici I siwaaftawa sRs? ®1ai<3[a HPT,*! 

?tpii*n 5151 ^11 cafica iiRwi^csta 

fsaw 5icar jiw35c«r:5s cviwa® aT#ai. DNA 

cvw fjiar aaHi 

ffit:®! wUuv 5ii^«ii asn*! ▼aia iRiil 1 ai$ sw 
Btaitia afacai«imawc?a fif®i? ®k5 siotb wW® w 

fif®B 2®a ai5nif:?ir ^gfii ®ic® aw B’tap^a 
^ii^a 5i«*tc^fl avw va 1 

tifSciajar owa aisrva*i »rc«ai 

ni 5!?f C5iE«i c«r'»n 

an ai I afiaia ^ii 51 

iDvc^a ini I ®1ai^a ai®if<§® tJi«T*fJi aflaiai® 
aioai c’Ki I 'fltwa af®?>r afacaca iiwii ^a®T« 
ojaiaiaa 1 «w ai aawa C5ca ata laai 

cac 5 «natc® aica 1 >awa DNA-iia fasiwwa 5fc»i 
(«c«Ti»aia 51 , 11 c«K«r c"*ncai aiaiw i^«i 

fasia 511 '«wi t*iS cita-Bwe cth aw 1 
aii^Kfaai iisfi ia¥c=iTal »ni«iTi caaa a»5¥ ®wT$a. 
uBvcaia'^ ?iiT¥ ^5#, <«¥C¥ia'\ awl aHi^ifaai, t«wif®ii 
wacaif ®wa a^f® ®lai^ cm aw 1 

larfl ¥¥. cnam aa 351 fiwia'^cai an iftai^ 
5RjFra aciaaw »iw ®t?® 1 

ntii^i iftaa «<^¥1 Wen eica ®cBfa® 5C® 
*nca I aiaii'ie* *n¥Hft « «in¥Hrt if® aiPW 
an¥f6f5wn aw •ififse 5«ii m ain aw nlawi 
aw ef^ye 1 ^awrtff « awaf ai^fcai aiww iaa 
®f«a I anaii ^ce»f « aiaiaTn ai^rw awi 1 fefwlj 
caif®a wi ^aw¥ caif®cai ®Ri®a feniTia 
ai^diwcai ^^a 5C«« ait 1 Shccfi awi «¥aiB alir 


5fia aneni 1191 aail aaiafi ai^jfiiwa 

c^iaa ¥ic® area ai 1 ii5i®j aiWc® ca ai^cS® wa 
eirea ®i Sf««r a'f¥ caifa® 50111 aFC®t aif®a 
ai^cfirena f.?reafa® 5«iii 5reiaai 1 ®i| ai^c®ifaiia, 
3'affiTeiia. ointwi^iaiita ;)i|f®re®a hf®¥R¥ 

aii¥f®fsij 11^9 ?ij|c®n:¥a caw aci fa* wicarea 
suite®® wa ^®f« ^'ic® “aici 1 iagi®i ai*if o 
casawi® 0 aitiirees^af®® 2«a ».tnefc¥ iswc? 
niresiifaai o ailr^S a'lta »ifaa® ¥ci sii^tgi^isijj ^ 
afefiiui¥®Ta ^®5ifa air¥f®faii5i 1 aw siifta 

ai^c®ic*si eieia afS¥ area 1 uifania f® ailffifaaiw 
aiTaWfaii aif®a "oiB^ o caesieii® afe® i®a ana' «c¥ 
ai^cslreea !S[« ¥ci aip ai^t^iwwi a^ssia 
af5i¥ aica t 

facwwi^cafSa ai5i¥ u!¥j;¥iaf 5Si¥ 
i*a an«(c¥ Sainw af«a® aw- a^si; pcei! 
¥rtfafa'C¥aa 1 

aitsi ewiSa a!ceii¥au«a afffsw a^rBi 80% 
wfireea ¥cg \ ais.%^ an « H'^Tf 
aawi ¥11 *&t nfseta 8 ciib?i j ai^i a®¥ai «n®ei^ 
O2 aj'e 89f'5® 511 ewTijs f^’stafa® 5Wi «<Ti«i wfa 

O2 a^eg sreiwFi 5x1 ¥cai ai^c® O^i-m -afaaia aaw i 

giiifac'^ *it¥c®i anfawia a!i¥ff'faii Bf?ii«j[ ai‘5ii 
¥?! 511 fim ®^ asif^aia 5iTaf6feia aia¥ 

anafSlaiia arii-n 511 o ®5i9it¥i55? f«re*n 

ai!i¥ (a’5C¥i^ •Dici'i fatal ^fa¥i ent? 1 ca®a:wa 
isai IcJ^i afiai¥ o c¥i5w a^ia-aTfiia aww 
ani^C¥i5ca afaa® 5ens afffsif® at® 1 'suareaa ^aits 
«iac5faii C¥i5ii^ aif¥f®faii B-12 o awi^i f®6ifaa 
arena ¥ic® area 1 feiifaa a«i*n®i cm »« 
ctiifi® ¥fa¥i ®a*rwca a5Ti®i ¥ci « nai fa^¥ fsiw 
ai5iai ¥» I I5wa ¥®^fn aiiaffifiin fp 5W ®iwi 
C55iacaa cac¥ fefiifaa k *n«ii aw 1 <ii| fe®ifaa ai* 
®ea atfiw bcihr i fafen i^aii o ni¥ cac* «rw 
«if® Bcmpfli iffaafiif unf'^aKiiffi* ^aa 2®fa 
5nii enfafafna aw aaa ^i5ia I 
ai*i¥i«f iftaiiufaia atw feuaiaiai acin ciia Jifiiaiaf 
afar^rafn 1 <*¥caW aW ani^ifia ai anawi, W5itinf®iiii 
maf«n, awiwi, faiif®ii, fi8reare5ipn a^® fafen 
cm 3jW ¥n I ¥W^fn aiiaWfisio caw sjW ¥ca 1 


• ftaawi iwai ar^, can—taaeai, afw 
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sf^fcsnt sfw 8Fl4r*ivii *i**f^‘ 


*iiiScvMiwf^isi 16fein?£iai^9|5i flwii c«T^i, 5fl«icsnw«ri 
fiiftwpji Mi?i, siwwiifiJi nwrtimi, N^>CTw«ii»« 

ti^SOTtRar, l^sj:fa«¥!n vwai cawi ^ arcii 
-fl$ aswa fw»fwfflsif O'ffe 

5a I 'sjRia cawftaii <ww atsn «ri laur, 
am^CRistilcvifR^ S'??® sftaiiOTa ’»iot sn^BR i 
:5[®aK sii^wa ^aRara*i rcjt oecars'siw 

»ftp® 1 cviR a«if®cv <R<R ’^w «iRi a«nf®a 
rfro <n¥i R?« Ra i eflawa faanw e ©TaRicsu 
ac«iv a»if®a fat"ia 'gtR^i ant* i fasiRR'n® a?m 
crTS R"pi=^ ^cw «a ’fsi ^tna ▼«« i 

>«^aicR^ afapi«i fa®iCR ai3®Jia ( Ecology) 

'gfjivi I RCR awe® 5 R an'vWfaai «caTcSiaiOTa RWii »i 5 


R»ia sHRa a«?if® rb. Rwfav^ica rw a^vwl aflcaa 
Ruf^ «icRRiii «(CRRf ca»ft I wif® ' 5 H ^W'O 'll «^'i}pr« 
Rwfav agRsiW (Mass) rirr a«nf® ®*« RRSi 
awlfwa cr^Rsrt^a «»r waaRe «r 1 « 'Siia 
^lacRi «nfw faviR a>w cw cwirafa fRiaHa^Ka 
®m fawwiR, cRiR aw fR, crr 5ta« RW fR. caa’la 
Sica« RW fR, fsR "I® eviffi RWI RCR SICRa CTO ^aiRfa 
RCSCf RW I ®1^ RRI CRC® aiCl ®iai§ WRR ; ^IRKRa R® 
RRa cR5Riif8i Ri I ®mf^icaiffiv Ri aiRWfRv aaief 

ataicR ®iwa R"»(*f aaw Rfai rtcr fRf ? 
Ri-®Twa Rt^ fR^fa^ R5TR^a cvIrr caa 
^acRR afaeRafawTR) ®ri Sr® rIrr fa^rcRa 
fRRftRR ? 


#tcaa i^RfaarW 

R«lRf CRRtRfa R^l^fR® SW 

^c® <5jicR—R'^iR ef\a^RC®a afasa, WIrr^r. J^RfRv afiaiRsia, f®difRR. cacRiR. a«RfRRH, 

R»t®Rlf«Rl«T. «fR 'flWl C®1R» JRfRVW. aifeCRIWR, RI^CRR ^R a^® fRRCH 

R^ 5 fR¥ ®Ri e ®'gR^? I laRR RiRRf5®ai C®I s^iRs 5ca aigcRRit aiBRiie 5ic®a 

awcRR '«^f6 ca»Ficaa r^ faRicR i •arr R^ R»^i «'R™ ' 

RARfRBiicRa eiB-aitflcRa »ri 'RRf^ R5iav ^Rf^ca rrt'j® i 6oo *jfe i 
5Rraia:—Rifi fste rsti rw riwir ®RR » 

«»ww 8 i«ra afflRfi s—“elfcRfl ffRfRRia acawRla ®f.^ « ®coii rrr;" i sft 


^1 


q5>, R^i ^ ca^®* 
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ifiVSl ff 5 C»t$ 

C 5 »f*pir(i 5 i mi c^\r<!i sim ?c 8 f| | CS[»lKSII 

5CV! ffi^g •iwj I 5|sn acsj’^fS 

g*Fra? c«jc» 'si*fa caa 5cwi i ccicv i«^6i 

^jicia cn m*i c<n:vl ’ai’i?'«ii ’im vai 

’^ca t 

JwT® lAk wi'^^ ^c$w i 

wTfa«fa ?»r,®i jnss ^qr;! 5ii?! ^fqalc® «iifi-fa«a inw ffc® 
>i5ia( t ?iwi >ii?i taw f»!i^ sii^ aw cafis 
sr I V«®i!;s9 sii^^ S5iaiit*i ^ftf^ » 

sacs-’ f-n«(;»s csiiswa feipJlfC® '*555 aC®?^ 

r«fa I 

a):;,'!:.. Sn'>?ta k^Ki'S ct6| 

®'Si;r«»« ‘-'i^ '. r.!i fw i sefi? tsjc*!*} ®TJ? ( ual 

«s'a Hr y\ ■ '■^rm > rs N| Ji'M a: !§[-■' 

?jjii.lfi*.- 5i>e; V. 5r« i VJ1 5i i.5» CfW 

«) ;?»a'«f.. I 

c?i CMC?. bnn?i j)a. 

t'siir'Sfii smei 5f?t® ac5»» 

caii&i-:* !;ca^ 8 ^ ( cars'? macs »]a»ice' Jicsi 

53 31 $ c "iS <-waT «ca ts I 

acam 'vac^ si macw ai 
3i?!aic*rs kssis cS'fcS) ai ^ajicei ®ii»c«a ^’.s) aigcaa 'siotv 
•^h ?ca aica i casw <iil »[5C«. «sac 

ag cata ;<isiT«ia -in*!!! siifiaa m sii^g wm aca' 

am ! a^aics!! aias!W?ii taw *i®Ffta c"!ai««i 

cas® ^ac3 *nca ? oias {a«i 'siitsf 

a| njslaiH unatgi famei 

£ 3^3 »cgce fa. »fla. f®. «a.' i ®i 5ic^<? sjmigia aif»wai 
3'C'f? si®5i ••«Mrs»“is ?^t55!i 5(11 iniliii ^cisi 5iwm«i an^taa 
a£»i (i&is cEiJim «j 5 )ia i 3 i?w^ caiai' aic «5 faesicRa 
W15 ca’^' 'ciismi 'Saa'Q ar®^! ^ca 5fca acatf i 

'd>ifaw5 ^sn 's'lSca^ 'an-j ji^si atca 
aifia wc'^dsi 3]C’»i s; i sea sea aii's at csisaif® wiesa 
5d I aiCB iiiiwia «ncs erweti >3,e5i mi cs w|at 
c^5i aesc»a$ c'xaiw «ic’<f si i ®iTsai 'sifaie^s 

stiwev •'jf^ea «yi^s-®ie^!iaii$e3 ’ifas® '^ea i sea sf«r 
ai$c?a cmwi 6f«ai cPwa aisi si siea^ 3igc»f seal 
areiea sneifaasj ew^ti fse® -aica-i 

'sm'sm si^a ci'a *10 si es ’pss ^lesa ^lesf 'srtie^csa 

• waauaN t<'»i»i, la. '«a. I®. 'fi. 


aaesf CT atr^s-sieawwi^® e air^w sesrani® ai^s vac® 
« 3 ,t vcaci I ciia stns sigesa «ialcaa msa ^fasnav 

sa, «aa ®iifacaf5 si^csa sc5 siC’r 1 'draiCTa 

OTC'a wai'seai sitfia sea «atc®a aicn 'jesa ^n^s cacs sa 
sias aiaia am Big. 'siics. 1 mieaa an-sd «ie5iargTer 
^ijia "saa^ «nsai tassca c'^ea sifa^ 1 giisiB fa®H- 
C63sia ®i®Tea awgfsT s>6 ga 1 

‘?!fa55R3i ai afat§d®m 'a^ii’i STJjisa B?tacsa lavffi 
sgefi® gs I f'*T^ sisil^^, •q ‘a}ta»(if'S¥ 

viaes oiisiesa we*' 'aaarsj amsi es ♦tlrama- 
a>'(®&i »jig; escac'i§$ i (csss aidi 
3i’»ie^ «esr.«a ®>msi cs ^i^i sif^ caisBi smiat va'fla ) 1 
csea cii'ac5f$ c^iSii sica lafii e*Pis sg 1 
sigs sic!ia$ cs c^i*“! ^rs? scuam ■s-s®! acacs ‘ss? >«$ 
fS' wa ®!i5i sf?ew ®!iMT!,»a c'?-;*ia ^fae^*! wa 

5CS ck® ■siea 1 csvs Isc^^ilc-^a aidi si 

•^mE5a®ia ®f%iii5i 1 MiEie?^' c^r^a gics«! f-ic'i"! fsea 
msiPi ^ae® ami fa s «'ias es-siies cs»$ 415 ; ^le^gter 
3ia aea sic? cssia «iies sj \ 

isgfei ^Isesa < 51 ^ 1 .)® simms <3 C5i§si6 bisb gpg'f 

aw! ^eeii ' tf:$ spsis!r*i M^ca sicai 

c®c?i 511S ca?ef>&!<6 atg 's'cgi t ®m iuss ?®s &ia bits 
sfec® fs. ifis. fo. >.«. c ©'iaesa 'sc'^ ^s®ig 

S’lesis't 415 : y®'^ssgf£ia ala’s! scace 1 ^isls ei?!. ■'*fisi 
aisi, aigia 'K'cai <3 »;irli •'^imsiPia ase?; 

snfs^ifa ♦imsisi? aiaasi a^eaee » asi^.a di$ ^ife 

fs. m. f®. ifl. ®ss« BiT»!ca siit^ i kssicsa 

sinsiai sfaifda'- a sistsf ta sis ^siaes rnfasia ap 
sfca FSfCBKJ ciwiesa am loss's isiJjw.saf asl? Iffaiasw 
ai '■rglies? si?i ^la'nfsc® ®isj ♦ika'cesa oiSifawi>i 
miai aea aeae^ 1 cji^ksg^pea maiig® cm 
isadiesa cenea-ai asis*i gSe? 1 aieai sies cr^eai ^ti^ea? 
5ii^«s1s <3 ^rfaarfaa- cjigiisg'fest® ®i6a oisaia 5 ? ; 
sfmai ssfofB, sfe <3 a'^sicamcs 

caiffi cait$ 6 iai aifassa i fsesa na f»s 9 |l®i®niaif 
er^ mei! aga siei aia aca ^!5:®a css sspca aii?ass 
sif® f*l'*Fl cseai ?a, iriafsesw aisH-gsia caasis 6 
amai®! *1513!$ aeaa cai16 6iai5 fe’Sis S^sa aai 5J- 
BisB f'ndiia wsi gsr, tsfa^sm ^si 5 isai®iar. «icaa*fi 5 
wsi ainaeafiat mams Kisfasiea gi^iaa'^ 'dsai fst«ie«? 
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C5^ feSflWS SJJCS?! £<»W Cl«l{ 

>ira5 5i8«l ^ I ill SltRl^fvS? 

*FW 5£q, c’lfsiH ?Fc?i i-x^ ? ■^'\^^ 

siMwa m aisii<B.Ti »i5Ci} %sii4t«i® 

graj'l <X»l'S[C'fi3l ffK '6»tll5«ta SIR?, 

f«fW «ia -liSI(;*<l<! iS’W 5_ii , T5^?J!?5:T'3 giTCSf 
*lJil, <3S, ^ Ivjilitf I.??!'''!'? '»£v '|^rr;,,| >, ^f.jg 

5iit51 w ^•85 ®ifii (M 

gi^£,*is ?Hvi) ill? 

CSW WISf fgilR t5lf>^«:3il?I gifCBl . S|!^C«5, 
»lf<CCT5 ^Ifll il|«CT JlWl?'! f^SiriH 'aiaaTiS 

5.ca<3 >5^ a<i<8o 

fjic?! ?Mni53ia ‘^'<55!! tm CSiilig 

C|6ins 2-4^6f i 'i.^ilCf 51^1 -q:^ £51 
«|l«Jli^ 5cIK m •41«*'iLi! ^\fS W<il 

51I5P I 

5I15PW5 “Pli^sglcs 4^ Cigiai^ l 4SRfs|" 

siwiwiii wm iii ftiia 

’iSl’iil eg*! f'fcalte'?, I ^!'^' 1981 

4?l a'l«fs’«ll£'’ W ^.!“! <?5f<3 ^115 C’K*? ! 
fjjcsji ahcaifr,i) ^sii2!£«+« ‘1? ••?cT^R,i «i5? Hi) «i6| 

I CHlSa, =il>l, 

'Sl^Wia ffCti? 'il«lR'’Ii5 ^l'»^i>l’l) *■?£? 

>ll*li5®loiR cac«! «!|Siitff5i si\2 

wi5®i sii^'^ws 'i'a*il?! 'i'iicsi 

ill 1 w 3(f*iai ^si^iiia at^caic*! 45^5! 

5FW vacio aik I ^11 J 'SIITO 
aiffl, SI ![B[ I 

'$11^1 ’f'W I ^I'S^'oT 4511??! aiw I 
an siiffia caiif i aisi 5isi i 

315 C*!!®! IBf 'G 5PBT Ctai ' 315 
5115 I 315 3«C^i ^11515'^^ * 315 '!3^1i*('3 

^c6 ^lafa 315 '3ii»i£'i ^i«ii*ii I 


®S iTO3a 'iiHif.l vt‘Si3 ':^i;?? 31C5? tflS! 

15 «?I3' 70 5I»ia I^IH'I I til'SIT-’ 5i;6i;- ?! £1*1 ? 

®s ifiCH? £?3C®!l '’.H'^ll HX< * 

(^) ifg«?3 4’1:6 i 315 '5!ffE«fiI 

2'i'k ?ii? «»iii 7,,5f i iKK) 

(3) CH £angii £B5 ., 2000(1 „ 

(3) ti '5i‘>. H.£ij 2.M)X»00 „ 

(HI ir?£'“5 ®11«5'®S&6F Q ISjavi Rit'-' 3l'l (j*' {' „ 
t«) 313X £’)!'»isii«i5, e .5'i3«n-' 

511H5 2,5l*,*iOO ., 

(5) 5imiesi twi •'Of\(){!i,i „ 

W(i- i.').7^,u0u„ 

43K« (®) 51t31iS tH'5i ef'tH&'T' 'X^ il’tfil 
ai:5C51 46) ii??^ tasiii i«iw s^ti * r^iii i ^usisi 

^ifii agsto cai^sM^n^j uchi • 

9tio{^} 3!ci^ 1 ia$ jjjj r,5i6 31^ 3131 m^] 

fnwH fgw 3IK3 

31C5F I ?5II3 41 ^3 t5l6 ai3t ; ^16'3\£!f 4Hf 

«I?CiH lgW5I Blil';]^ 31 £51^31^ 3!C5 31^ «« I 

HR-IS^g? JllJf! 3?3 3® 315 315 5il31W|'a 53 la^lh 

433 %1PI1 31C3 ^1 ' 

3$ 3IC53 £g^l3 31C3 » £3^Ciil 3i.3(a'8S3 t3®l3 

C3C^ Sf5fcIC-» 3I56K 513(3 <J^13<3 ili £6:13 '.tfiSfll 5i:3C5 I 

ivsi HUfsiai 5?5f®i £.sr? ^ii^s ai<a :ii i 

®ll 3I^^3C33 31iaiC5 C^l^.'l ^(.3 5113153 

31^t35ll 4^ 43t$| 33313153 ■^11{,5 ! 

33^33 mhlW^ f5>ilC3 35C5g 31C3I‘J3» Jtll? «|ibl3 
I 

4=1SI3| 5113153 411^3 i3«(*'^ lilC3 'SlH^l 

f5313'Q i «ll|3>$llC35 «llf3Wwi(,!§5 5i36l 313153 *11^3 
^31C« 31 3l5Ce3'3 ^slC^f 5C4 *>£3 3«!a3>%TiC3 l3W 
I 

^3^1 333 tnaiwa 'S’^il ^IlSiCWfi Cljai-.M i3Silt33> 

mm «'sipcss tc3' C5’S, 3^, .'HrJiCf:;;?, 

fi f3f3C3C3 '511311:35 11513 3fR C =111511 ,5C3, ^C35 'iliiJiT'i, 

®li3l5i a3 6B1C® \33C® 5C3 I 



brf%?'5l « ^IC5Tt«r 


l siqCT« eiiBflW *rt?'5C^w e s^sinnw* 
ffst^i’Fw « m <Ai. a>»c« *mwlf^aR- 

m'v «»TC*ti55ii ’fwwsi a^sif^w- 

fai<3c®ifjffli»i I EVOLUTION qwf <i8cv 
•sn^c^ ffsrfsj^^Sq' (Bvolutian of mankind) 

<snfnc 5 ‘Ethics and Values’ ®«»ifds 

v«i i ] 

Ml"ra 'em sii^^ ®nfi «iis si«fcv ’pcs «wi 

'*Sl«l SIC*) '3lfS*FlW$ SI <6151 SW S»C5 <515 Sflf® 

fssitss SnS"IJV®l <5P3[6S ^19 I ®cs ais»i*l ®IC® 
PUPBl ^s 511, 53 »flsf'??®s Plt»f, ^IWIS*!®: SI 

sf scat ©ICS c^R tsc*is ac 9 ii©cs ®ia$ s»fl^© 5cs i 

©1 SIC'S a ’iNsIS Siss SHS SSICISS S®6l SIMI <B1I(S 
©less CSSl SIS fs^S fsfss© sll© SSfeSF CSC!! 
68tc© 5S SiISlfS¥®ICS ©I iCSl tSCS, SI 5S fSCSS 
sr^css Isclcs I «fl? stl®siis « ^siicsTCss Ssato 
jfe Sss scsw-ai¥ffi 5 ci >5 stffsn®, sisitfi 

sftsfsais’i© I ac©i’5 sigjss scs sicsii © S^psics^ 

un*F$| iflf<SCSTCSS fsfs^ SIS stilfs© 5S ts SSIC® ©ISl 
CSC'? «cSi ©IS ©isiisi cstmss f isi 51 ai| jftfscsisSi 
c«?cslfi^©ics («fsmca) *(ieBi S 5 W® s^ ss, 
Slfet© aj*i • ®i «sif<5t6css asjl© (1960) 

•iPS? SJSS ^BC©I 55 CS sip C«iCSl6sr©lCS^ ( «SI- 

5^cd 5 ) ?s!lils© “sllaass aisY’ ^ast smi«^^psics^ 
CS Iscss B 1 CS “«iic«rssisi^isV’-( ^^css af® wf^ssi 
ass) I 

ac©w sif«cv ©IS ssicsw iftf© « s^Biicsicss 
SC5 SSISS Sl©18 5C© 5S I SI 5C»I CS SSCTS 
SI sf5?© 5S I ©ic© ak fscsis « swscss 
ssicar ataii si fScs sivil ai?sf“5a 5CS acf i 
aiffaoF Is^Kcss a«is >«ss bis ¥csc 5 cs 
5?sisa®Tcs** <& ‘slfaass’ 5 «sis s©5 »«¥ fscss p 
tscs sisswfas ac©ic¥ iii? *|!s41c® «*« i cs5 
IS^IKSS BIS SISS® ss S'® SSSCSSe CSfs VIST ( S»fl 

SIS 40,000 iws SI iisvis) scsH bcsi owswj 
© cs 4$ (Bis^Wvist) stffas stsii csss sics®, 
©less pnws s®f©t©« casts sj ac«s i ©^ 
S¥^ctl (C»cst5¥ ) fs4lfS5 CS^ !jtf©CSlCS8 SCSil 

• ^Ifal SSWSI SlVpr, <1'65¥1 


fscss tssslasTs®! as IS sis i <snscBi if ef’s'^tn** 
aia ptd 5c^ ssfS ai^ sf« si sUfacsicsa 
a^f^sfii S 5 S ves (slfafii ?¥ 5 cs ©i fts ¥cs si). 
dis scs f^fiT^S stfacsisfii sc? ©ci cs ssics 

sifts t*B ©«| sttf f®¥ fsBIC*! I 'SSI ¥ms - SSI 
sm, cs ^f®SiftS Sisis SI^CSS tCSlRf® SIS seset 
CP^ fesf® SISCS C¥IS iflvKsiC sff® S®f®^ ¥ 1 « 
¥cs fs, ®cs ©slua s^scs^ siss asif® fsfen 

SSCSS sffaBSR, ^SKSIS •« StSlSSISS©! fsSC® 
CSCSC5 I 

asc^ 2'Sacss a« si5ifs¥©ics$ cssi css t 
ass®s—S5f[s n» 3 csiSi cscs5 sissaeifas Sts i 

©I5C5t <5I|!IICS5 SCSI f¥ csl IJlifss CSCS 

stssfas SISIS S'Blfs® ®ISS C¥1S 8=5113 SI 5lfS¥l sft 
Stsifstis ¥ief ¥CB BCSCS SI WSICS9 Srff® 

SISIS m slfacsicss scap 

SlfSCS Best ? 

fsakac-si^s 5i?i sisj c¥is a^if©? scsi fs 
if sffacsicss ijisas afssgf scats ? 'siai't ©iiaisisl 
fs^s fsca ©isi 53 si^s atpf©9i® «ics ssi^ ©w. 
tis SISSWl sc© sip S© 1 S®:| 23IBls1l Sss 

SISIS^ BC6I 3IISC5-fS«R3=i¥© SrfsfsSJI « 53®lf?¥ 

SI1C911BSI oust 5'aiia Sg CSC¥| 1 S^iR sis® 

s^5—fscas ¥cs ^»6sti ^ ®bs s©sisI ^a^isisics 
^5l® I sc© ( SIRS a^ifas Ssaf^tc® ) 'siifsw 
areas sasress >icsf—S5ti© afsa psis Saesa "flacc 

fSSlRIS I 

staafas sisis si^isa a^^i® <5iresa, a= 5 f 8 e 
®ipii ’'’?t5S SCSI ©IS onaisf «s@iacaicas spireisfii 
assr, si—casKs ¥pi <3 ais*afs¥ ascsifaais 
scspfft^ asR—fRcs sg fsa«^ « afts taBS 
5cac51 RRs*sfs8-fsaiss tfess «i?sas'Oipfis¥* 
acas a^a acssais wri sis— aifsvita ap scs^ 
'Bnwai'sa BiaseiR, aisicais af©sf*?©i « aiwjfas 
onfsa«i a^f© fJiai fsf«i? sscjis snaisf onsssis 
as*t 1 ©cs atif©s siRwcits af© «iicsicaa 
sisifii »«¥ 2sfa<i*i«f fasfi© 5 t© csai sis' 
aftaisfts sRiffsa acB^is \Si |sf¥c© sfs sai©i 5 ©is 
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cw^nwi 55 ^iiffsiwa aiaifii «a*i^!;® 

Wfl m I sii^wa «®iiii ?isi5ni— 

(«!«« 1966 ) i OT^ asa ^5i ^ilcsicciR caisn 
Ksi!?^ a«iia sii^^ ®ia ^iiaiJiJiaiaicv 9w^ ®wsii 
▼ca '5WC5, 3)ic» «iiff«ei«»ia\caf y\^vs a*ifs)« a^ca «siiR 
C5Rf®» siw ai ®ria ^isf« £51 «iiae arara aita U \ 
' 8 c?^a aai siii^a aeri^'sa ai 
W| cflicva siwi i^wiscita <511511^1 aiai^wial 
aH I ®i 5 C 5 !'e awi aia ^1 ca v& 
ai aroancai asnaa a»iac« aita *111 ca 

caFR aificaf ^«i «6 ai area, -nf^sfaB ai 
vta ^®?a arii$ aia 1 ij^il^^awa <51^3 

SiT^a*) acaw ca fal'SR fafes aawa ®ii5aa 

lataa aial « acaiaw'la®! ?a vsa^ a:aia*i«s 

Jiai^cv «i siwc® aiai arai 5a 1 va^ rgiea carw 
5ca 'Qci af^^'^al, 'oi ailca caiaicaia e awRj fagicaa 
caaai caa, ona caFR 3 ?^^^ ^a «i«iia fs^cerwa 

anaiaaHi siai ^iicaiiRkcrs 1 

3 ^^?® cara«t cak” c^siaia. ®iia carRW 

«ira a s-f® ^ca C 31 CSI, c^im <3 ^ rjsiaiaal •JJaicaia 
anfavi, cvww »a *iw 1 ai«ia aaaai, carwie sfaa^a 
5 <i 5 ia^ aasT, c^'^ioii'e «iiaia 3 ^aa 1 fa^Maa 
at5<i I ( « aiffsfaac’v a'sifa^s area) 1 

fa^“i< ^lafaw^sia*! sns^c® aieft ca ai^a 51551 
wi «lwo alf^caiwa '^a'st anc? 1 'm casi 
acR vcaa ca raiwa aiweara ^R 5 sa iJlf®caicaa l^| 6 i 
«fi^i <3 3 ®a I ^ai^aai^’i f^aa aiieaca aitai aicai 
ata 5a ^ai*i antea Biai ®iai ca^i ai^iaiala ®ia ai 
wiB aari«i ’•at® aica 1 oicajai aw ^caa 
€ ^sneaw c»faeiaiB aRaaenfaa acai^ 
aVnaai > ( aiai ^Ica 'si ca^) 1 >a^ awa 

aaw ai cBca« ’iiwa <aaa tatg ansaa caai aia ai 
agai ai^’f aaT«! 5 s 5OT cai^car ^afaaia a 1 ?®caia ai 
*niT«(»ra®i^ aaii aia, aiai ansaa ®ia»ii^ a’ttaa •‘^ai 
anai^a-a^a 'sisli^ a^aa • feai 5 ia f 53 ;ca afaar 
« 2 »ifav caala « S^c'ai’fiwa anBia anaiwa 

aca BaWnasia ana*! ai Jiwiawa awpua tsai tataii^ 
aiTi'Bjoa wUt wa 1 n'^rata far| anai- 
amiftar aial « aialwa acai caai aia amiai’^ia’l 
aacnai ®Kaa aia^"® aiawacaa =^1 
cata* ancaa wica caa, *pt»i fa®rf'5» 
•’tartar faf« 6 ® ^a Ji’ftala 5a 1 •ac^a ^a|a ^roaa 
^naicaa wa wai^ awaivs 5ica 1 <iil aacaa «awi 


Swi 5 aa ca'eal aia 1 fa?:? ji^sj vicsi 'r5.**ia£aa 

a'smvQ (1964) «(!sicaa aiaca^ 5 a ta “aifia ii?! 
®iai aifeaa c^cc :llt®caiw 2 ^sieeire^i saail ai^ai^ l••■ 
c^aiw *flf5*,caitaa siiwiBsii ^^aia ais aisa eaiRt 
5f«l ca^ I af54)»5W SaTw^ia aiaaiSil aN^la 5ra 
aia afa «iiiia?3f«?r ars^^fei «i5o ai aia^ia ^ai 'siiaai 
ai '5ifa I caaa - (1) <ifaa wa a^a fa^"^ 

^i« ’¥51 aia, (2) caR taa-M 

ha ’^aia •^a'si caraei ai^taa^ aijcf, cna (3) 

Sica c’PiJidi siei CT^ ^asia ^ca sic^ a^a vaia 
aialasi sia «ni5 1 i&aca< ai^ca fa^ca 

®nca, aiijcaa ca fac»ia ^aai sia ^ic^a sfaaw ^eu^pei 
siacvD ‘»iica, ®i«sfssrg§i’afaam'asica“£3|^»ta 
■wsia. S^al aMscaicaa afsai’is faa^Sa fji^g j^ea t” 
ai^icaa hs aia^ifaar ciiBsca Jri«^ ^siitaia 1 

^ftpsica^ aca 5 a ca^^fei taa^Saaiaia aifhar fiR%pi9 
5ic‘*il fics ScJicai caic6§ «ii«B£^?i rb ca 

iJf aiieaa aiaigfsta acj? a^jcaraa srlac^nfe oiiBaca 
jag ^aai acaw 1 aRa “afaaial asas aacBca 

'laisa aai^ aics ^'taaai’iwa ahaiih 

^"a^sica fa*fi!a54> 1 si^^a cama a^ail oifs ^siwr 
e?taaa<l ^c»i aaiijs. h ca aaic« cataai ■aaia'^a 
aftsapfta as laa a>i5ia, caaica'Q i h>5caa a^tiil 5iai? 
BiBia « an^faai tag arai ga 1 a^icaa asiceia ^ai 
aisiasi ai?i“i: raa^ ca^ia>ssica| aFs jia agi 
area, aii'^siiii ’Pca. rnaa h ^snaiahaia area 1 
rsn-^-a^Rcaa <aai giaie < 515^*1 hg ^ca; 
aRiri^la ctwcacBcaa eai anas a^a aicao Ta>g s»ai ga 1 
jfSR afRRicar inaFiJg iisilaar «fgaara siai ga 1 «c«a 
^a 3^aa aa « saac^naesa §?§ gcoi sia hsiaisra lawti 
^ai ga si Biaai £afsaf ai^iaia acer aai ga 1 h^gsii 
carR c’fR ^aicsr alfs 1ig5iica caai c-acei'a. aiaiaass si 
i^ai« oiiss^staar facaiss ga 1 cia*!! c^c c^ii6i 
♦ifaaia ai c^iitta ciiaia'!?ic«( raari^ oi*ifagi!5 gca *icv 5 1 
ii^aa acaisia «s^sucaia awtasiwa a-a^sic^ 3igiai 
aFca I c^leiai aiffsar fa%wa aiaia aisf 

1 h? spiicafa aifiiiai alls « «iia«i5^sia 
wa »«§ ^lii ai 1 aas ai gc^ie aifa’fK-i 
5wtai^ c^^ha ?a£»ia ’vi^^a -nfafsTs acacg 1 S5aiga«h 
fashfas arwear aiaiia^ aaii ga, caaa—gfa, 
asiaai, ^4a, aca •a's »r»aa aa ai’iicar g*ii ?Fai— si 
Bn'aa c^itia e lia^f aaiceri ceiia^cf cgiaF awai awia'i 
sita ca t^ia arriac>»^ cgi4^ 1 caiS at» alia «ii\&«ra9«i 



m 


91R « 


mcv—■©!€ brij? ? 

on?l li^ fsiCJ? « <ain?[nftjt cvi:^ g^sj 

«?i niesil Sfe® jfB I 

'51W viaii ai Bff c^wa ««»\m 

•fTMJ? gfai 5B I Jii^wa irtgiR—®i oii^'tcgg cfi’? «i«iai 
5i»ifsfs® '5iJif'5?tc?!a5 C5fv—5i«i a^ia 

{’itgfi) ; ®ig«i5 gifasa i 

tfCB a^i ’Pawl 

tsW^>i« WJ5-1WJ cai^itcve—*5 ib ww sji^ic® >51^ 
) I 5c^~~>igi« 

at® ®I9!aJ5il ( ' fv «fgca(^« ). '^5^5C£ farsg 5?gi 

ci>jc«5 ( gf c«a ) atacaw i 
«if®5W5T ¥?iTg ^i^CB jftfataMC’P gf6 ®ic’! 

afai jjfB, ‘^faBK’t® ai asrii®^® 

iitfwiw (afir»ica5f 1972. 1973) sji^c^r 

-^fifaBitBar iiltacawSi ®i«®s tatg ’>!»g[ c«it!a 
“aia-^‘lf®ww”-(“quasi-ethics”>ifl* sicar ’isi^^iWR * 
*n^ ‘>T>gc^a ill »ntaa]fg¥ 

c«lCTf6v»i'Sl« (Genetically conditioned) 
ai aa«!®i t ®?g“» sii^b ®ia 
fa.t*!B ®iii«i35tRai5i aam’F ai 


[ 37®*! gs^, 7*i-8ii >iwi 

I ^faaifav sftfacaw^fBf aijt®^ fj!%pw 
m <511? wl anac*!! «n*!K«ra 

•Q t^g i^'igaeiitaa *iwi tsca ®bi 
(G enetic bases) aw fawitra bb, dunwa 

JiiffT'iv faa'iiwa *potI cuiAI^i® 5(11®caic«ia ®ii:® 
aeia csil i iic® «ita c’aw 

5?i jji, ga*8 ®i «i®Ji>i argra tnca aiffcv 
®/»lTg»jia 5c® 5?i, siwa a^ifss simlo? 

sjjjj vj! <5)v{f55:i<i I ®i| sn^aa 
siiWis, si®ai£W ^g'SRl BMBi ai’Swl?! (aiwf»i¥, 

) <3 i5W}lg*f silfsi® a^jw 

aififai 5|]| Jii c<f5i, sir^ ¥«>r| aiff®^ w^iswa 
(3!f®g(ffs) afaiB Bffli?!®** ®!tB Bi>i^ gaieial jib i 
<3 csi^^toia aa*!®! siig[wa sjcbj j!i 
fisig «i;iiBit5! a^®^:«I*J spat® aica 

<iR J!W> c^^BJjce** af®?8‘4 w i“iwag*!®i (Geneti- 
caliy estabiisbed educability) atac? tJil 
53!ff iitKiiK e?^” (Group ethics) 

Weal 1 -JitoBifsa *fi«is sn^wa 9csiiR[i®w ®ja is'^j^cc 
tjjififa® 35j!g«tgai qi s^fe okw ai?f®^ 

Mgisw »i3i aa*!®! « wwa ciisaw^ 

sfcs! a<i2iM/« ;?! »ui ®ciw i 


** c«f£;!ttd*r (Genetic) ^rsiifSa qs(iB«i aKan aT®»!’»f < Gene-c’? ‘ a^ca ai 

wfjjBfi® VS! cac® ‘^(ca I i*?? wia^i aiicara caa-'iCM vn ii§ aaiai s ai er^^ca ®ic;^^aia 
awJtia vac® 5:ca« i 4 fata a^»ni® ai ^^i*!'c 5 . .aiaii« jsi; • 


as^B fa®ta •afaac'f 

i^Tsfio*^ aWwa (6'$< ) 

as)*! ®);ai5n ^i^ais), 1985 wca*' 1(15ta i 
^•!ai (1 fa 3 ac*ia ^iica^fwa c*ia ®ifa«i 29 . 12.84 
1 »f® 5> 6iau I 

j-i^ia® CTair®! ta«!CJ! ® 55 aiajfjiaf ai <*fpf"i' 
w I 

fa’ 23 , awi atsr^as affeiaFi®i -6 

c*FR * 55-0660 


(faai fa®i«i,) 
ca»!i mil cac^ f®Jicg 
ai® C5iisiaia 

1985 csfC’B ?ca i 

iflJ|r?JfralS| ®T® f*p 2l«»® 6i^i 
f»j'^T’i® caiflii®! siaitsiv *(P} 
®f® 5aia w «ifaa 29.12.84 





«1WTC>T5 OTC1 «(«‘m'5 ‘«S’5‘ <»tjift':'‘ ‘Ti-'f;>i''r'^ F.s^ 
aKSJ Sl'^'BlfjitJ >• <■ ,> 

fstft =91 «« ^ 

ssufi^sns ^!5l -• ■■ 

5lf;5C5 •fTOi'^sj Fii'-Ti';'' 

sww, F=!S, ^l.^’ '■: ’>'«i 

■»W ’1151t=9W ©?'' »!’i|«ne-1 if'-’rT''’ i''fe,:'^: ^_.v-, 

=5)JCSlta=5fI WC*P 9Tf5=!I5 ‘WpVv (''4 5:;3', < •?''‘?-.'i : . 

93iti5 91J5I!, (fl '" .'&« 

^51 SR' '*p f 5 p'^ >!-''j;'. 

'itc^ «i«5=g (^AKF >OIYic‘r v’ 

Academic Republiquc Fiancoi e) Jj 'ir 

Cf^ 5iC5f Oivtd SVtW =i=('4 .•"4i|av- 

<n;?fsfw^ I 

?ii«iJC‘nrfi!«? 5S 5^1? ( 4!=';}. 

CR!®1, —®il=!^'r,*'' i‘K' ce?'i''4ft Icf: ^iC: 

suTO^wisi^iiifl ■■■■ ■‘'!*^''-- 

f9Cia £^n't<st«i'rji 
I ?ia®F6 sni«sii**fa c«*c=<i' ?!«iii:'i'R.*^i® t5T««: 

^coa wa (29 c*i csi,1920) s‘Thank you ^'cry 
much for the splendid list ot ('bser .ations 
of variable stars, which you have bi,en 
sending to the AAVSO.” 'American 
Association of Variable Stars t''bscr\eis)— 
111 '^15 ’EWl ’9^1!:®'* ' 

’jfJ"! isinJiC^lHfsiviW «iiTPirfac55i^ 'f'^**'* 

fsft ?inncitTbi»»J5raa ■s'la i 

iiislj tn^ld 5^9^ (27 c*i 1921); ■> our 

excellent observations and renunks arc 
always much 'valued by this section 
(Variable Stars Section)” 

•iTb^w cSfBCTic’ta ’iiw 


FFCijJ 4r«IW «19»?ra 4«3a'0 sjj]?* 

Ff^i Jim ! 

sjjijii ww orrOTiww^ 

’ : 3 f« sffs?! (gti^s] Iscs'fi I 

siii) <3 ce(«(i 

..^<-.T;~it« .^F-j -nfa^i?) !?csce i 

’3','V'r'T?' cvii:“i3! i#i^ -siWOTa =9=!c? 

srj' ^ir;<J Slc'kW i 5Tt5T =9iC5apl6 ■P(a-‘s^lc«P| « 
CRiTntt^qej-'t Kisiqs* >.W(;9i sii;!?!! *lh!f5f® 

';"!£ 5 tR i ^KWIWWS *!C» 1 IS 

ctFsu? <i5i53 aiCT, 1878 9|>&iC’^ i <113 

SIS’!! *:?i=f; c^r>^ c»5it5if=5®i;^ sSni 

k'?R 5ifa5 =»£« i 

19iO<»jS a®)-^ "ItgTS :31T»nt3 felsf 

?i]j5g jj^s^ -?ic ^igj 

?a \ '^aicir 1'$!;? t^etfc* csipf 

!''^I2 5jk.f;=i? cwl 5t:?!S 257 6f«i A <»{?!3ii fif» 

‘■rr 5i«B ?iii£>iia 25%>if^ ij9*!^n >ifa? «i'2wsi i 

’^a'l 5[® 1 c>iJ>: sfsi?i «ifl ft;? 6195] «i$wa 

=sic»ii? Bifsl ’PC??? I tiia-»f?i ai^ 1947 

v) 43 aig 30—35995i§ tii w?i^*ii 

g5C«lv' «!ipS!l5’PI5 5?R! CWll^f^WR ^tW 

iti.'.=( I 

C*T“T «S?i! '5tc<^'ll ’Pl^ «ra >iJ9t 

F^iic-si yc'itsqrc?! ’fei^ppsia vicf a=??i5iiec^6 

Ttac- 55 I 'saaa ^raiPic® ^4>Tst fcsk ’PBt 
»Sfr?it®It5 5Pi9iri ’P^C® ^JIC^P?? I t’PH anffl^P al'if9T 
'Slil’Si, 91«(pJ «!?«« :?R| ’Piac'l Olfe'priT^ (Ski 

-pici) fl'i? 1975 3ai (ulasr f®f?i R?n *iRi 
1'®)*! Gft?i'’f"ira “i^sic’p^” aic;i ;iib 'D’pW 5l a=pi“i 
’F5C's I C»IP(1 ?IR1 au-afD’Pui 

«t9W 5caw I “^*tc=p^” si^i 
[ ac5i 248 ‘>1*15 OT9.?t 1 





^sfTCT9 c«f*mi sii^i ansiai swi ^ara atm wwg ‘nihj 
5 ii ( Irasf ’jfeia'tc®^ ^^^ <nv awi^a ciit?, c>WR^w[ 
wr 5 !ifj?a Bf^ »raBii jii c^Hif»iCTa wi^iwa 5 !ii sifeR 
^ispTt'^ 5?( .11. ^?Js ar 5*i;§ f«c«r c^ics! tv vnr 
5 I 5 TIWI ®ia 5 t« 5«!5 SIMI ![?f HI I 

<5115191 sngc^ai awi vai >91919 c^cs cats «ntv i 
fef«^W 9 tv^ ais^l vai 91 ®?9 BHl ^ISTltH CVR 
vicsi 5 Ti$ I a 5 }sc«R» 9 im*v 9 i ’sfiaja ’»ira hi— 
tHWwa araw:fl?i vwi tns'OTK^ S'sta vca wg fnci^ws 
fatSD gragcn l SfeW9 arai^ 379 1 J| Jjsf 

ta^Bvg Bwisifl, iii^H -sire tncwsf '"dfi tHC»$ J<ota vc« 
vi^, vgai, cvHiitHH casi, ^inn,—>«|5J9 ^siitH ?iipi5 1 
fetswa -araRi >1581 V 5 TJ CV 1 C 9 cgsfcsmiHtS® hisiv 
« i 5 piia HWi cgsicaitw nicv 1 <13 ta^gva fwv 1 

Sfef aifneficva Satftaca ngsr ai^^ia cgsiraifvsi 
asftva 91501 afac 9 «i wcv cH«gi m -q vi^h ®i$- 
’im sqcvw ho «i#g! ^latg '91'n Safa vti 1 
"^ICVa Sat<¥f'a?S 9951 vrtH (fi 99 

ercsis «i<3[ tsicai ? 5 ira fttSsT a?’?!®? CgHiaOg 
ai« 5 g ®)«(!9 9 ^nR 55 atw afsaia hih «fic 9 riv 
99 W 9 'Sisfia CVICfiltHHWtHH I stv <51915 CVT^H B|«fl 9 
anwiv <a99 t»lHC«lt9H 9?CO, std "IV fsiCBT 
PPIc 5 lT 9 Ht<it 9 >i "IV 5 cgw I 

aiai 51551 fefewa vts vic«9 9^^ ®i?c«i. ^wa 

95Gf ^fs <899 ^151 VC 5 ia 9 ^^ C' 9 ! 91 Ca C<FB 3 imi 9 tfi® 

[ 247 ’1^19 acag <5ii»i ] 

“iWD ^519” “9f9ai « 9a«iV', “®i9i tsfnaia 9?^ ^ais”— 
jsHvsi ca*! vcavft a^ <aa ai'gfeit'^ 'fl'ane »awt*f 
<5195119 ■'IBV vtc6a <9195 t 591 Ca lf 5 C 5 I 9811 aigeif, i|ia 
C8i9ra <oia tH«v ucaanwa; hihi fagaHo ^h cacsce i 
vic®^ C9^t«fv cacv (iig^fsia ^sii <51151191 tac*ia 1 

asra-fata, ssit® < 5 isiTtgv. 9951 ufacca *f0tfawHl 
awiCHitavr scsa cai*!!! ^I'gtsit’iqtsr aita 991999 ^v 
aitvica avit«na o ill aii»ii *»acai 1 


9 HV, VIC^I Ifl| ' 5 |Sfgt?|i;^© 91 i;i 91 V 9 «sa 5 a I w 

9109 «ii«M aai:i »Bi- cai:9itvi?i vaiia eca tSPHai* 
«i9fdc<59 afaai*! 9ac5ca caf*i aicv i iiail ai®ia aaw 

Hicwavigt {;>»ia I igtenJilg aricsjeii «iivcsi« 91 C»I 1 V- 

9««9 afffai^Sfi csnc^l 9561*9951 na 1 wfw vrtn ®il- 
< 51 ^ 11 ® « eiar jupifs facci sqcviai 35 W vca HI 1 aitHV 
aiHigtnv fafffai lAc^a aa iflv adta aa caca 
siicvw i®ta 59 I 

Hoa aw) V 9 I 9 aimigifi «i^i 9 Hicaiiv 9 «aicaa 
993 tafffsi^tsxc* cHidrstS 5 ?$ aair.a eiH vai aia t 
899 a^'g 9591 ai®i 9 cgsicaifvei Jji^iceiisp cacv C 9 t 9 aff 
91 casi^H VI) caia'B vca atsa 5 ca eci 1 9 t»a 
c?icaitv 5 f ® 9 H afacaa c«v ch«!si « ^ilcaia vaiig 
am ai? 5 ® e?sT 91 ai 5 ?.i 9 ^af’s* aicv, ®t 9 «i<iii:v c®;® 
cvta I iivt^ ' 5 i< 3 c® isiics! jrti ^iIcsiwh aasi^. 
<5119 ii< 5 ei aasn^ 1 -usitH vcsfv'.oi'itHBM 1 

tv^ 9^91 ai®i 9 9 fff 9 C 95 i£ 5 ]^jf-t?t ^r,ara < 51 ^ (HaO)-cv 

aH-«iiaiH ^3 ^ilssicaR aasn*! ai H" aiiaH iia< v*i- 
onarnp ^ilgksi ^eiv ai "OH 'siiaiH tec® ca^ei 1 

<51115111:99 Sat’S?®!?® ill" ®i©i<5it® 91 tacaa*! fafiRiiffi 

acS acai *flcv sucsuv-tatwa*! ai caHi:fiit 8 it 99 acsi 1 
5 il§t 58 i «ii 9 H cacv air.a aica v®-p[t 8 i tatwiia aa 
caia < 5 it=gi«Fii ^< 5 t 5 59 I i-l <i!i?aic«rH aaacsa aai faca 
atacaca bcsi aia; 

9 fcsiiv 9 «:Hi:a 9 taita a^,ica tatsai^tsia vc»f 5 i|* 
csfc«H aiiaH vi^H ©il-si^rlscv taeiita® vca iia? caca 

ill ’S^I^H ®l|* 5 IS!|® 55 ;':SPI» < 51^5 < 5 l!jf!^ 59 1 911391 V- 

9 « 5 ica 9 wrr.Bii<y aaia 9 g^« ania cjpicait^n ca c^aata 
caiaei vca ® afacaca Hiceuvniisca S^as ajcvoa 
v^c® 9 i' 9 ai 59 < 39 ? cgsiKit^si < 5 iii:aa ^sia^ia tvca i 3 nc 9 i 
mvt$ 5 t;cvii:«a < 51 ^ C„H, gOg-iia < 5 ii«itav <59 180 
< 39 ? fl;cvic«g aiiafav ® 9 cv such avia vacwr af® 
aisi ai^a ®« 180 aia i 9 fC 5 nv 9 ?c 9 ica 9 9 *ia at® aw 
< 31 ^ at 1‘0 aw a;c- 5 icva hmi 574 fvcaii viwta 
C 9 taa^ S' 5 f®v at« ^ca a**?! 5 ca «ncv i 
ai9iafHv 9 sitvac*ia ®iaia aaii ?a - 


9^1C8l!V 

6COa+12HaO-^ CeHi20e+6Ha0+602+674 

casicaitvsi ^ atfaiWH fvcaiiviisita 

vi^H sil-awil® 

.148. 9l31?=^1»i §15. i^f'S^t»V700 OOi' 


51?VTV 
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^lai^icf sihi j^kh £55,, ^ 

2 r@Y'S <T 5 Wa »lf59 C’^T'IW CTS iJI 9 ^ 

fiicefsi ^f9c?i I <*t<T9 c«ic=!p ®ti?! »jf® pineal aia s»i i 
a? sifB< awiaw wiaff^ 
5'JK*iiaf>ifKi(;a3 sjiaiCT >«ijtri b§w 9 

«t?f JiaaatP ■■»t 9 wfi« si?!T^irg ?jr{6j , cJit5«iT« >51 
as!o i■.^:a >iit,'5ii5>Ji?nEr9 afsFHia 

ca C5’itif*ff® lie'll 3i^a«(!i lEijcafTef «i'2[9 

a**?! ; ai< *'!5f aiij c^c^ (i>i^C'*jiw rks 

>jac*J9 (>:•:''■•' ■ « c^tg/.'^Tw 

C’FW-aisia “sisn a*'?’'. < 37 w s?£,’S.''5Jia •*3 £J)q[c®i® 

T':9'^" *i?i>iii -TMcaiist^ca'i) t4a 5a I 
CfljC^ c'iii'f'iJi ''':;.-:jiF'i ■'•. wj 

5Ca ei't^F : 

ifM >i*i3i '*('■'^1?! a-'i't-'i ’■M55'' 

^caf«w ■ii'’?'? f^';; : •»(!■■-. ■?) s’Ta ewa 

Sl?C*I -.•-■■;> ’F'S.i <K','!»i SI!<ja a?’'la? 81*1! 

aaw ’^KA •<3 ••■li.-Kfi ,tjt(/j ■»^!':h,9 ®,.'h Si^if « *ia fafeo 
aiHiaa—''{!■;■'■: 'ui.»’!!“{‘i?i t 

aiisiicw.* t-Fi'Wa jjcs :?i?«fs(aFs "i^fa 


»a 5 a I fliicfa ta?sQ awiiaa si^a? »RDsnv 3 i?c«a 
afffara ca|a»iT« *if« 5»;cafT« ai^c® 

ww 5a I 

a^aw ®ia»if«a aan vasn««)fw 

c«9i 3ia<TiR { 3ia fsR £*nfS aaa awcit *}faa1a 

taaiS faaiS aia'Ki'us ai^f® <p t'a'i^cas sresr snffta aB!ia siai 
acv? ara ariBiffru 35® sj^f «,ii*)r fac^ja 
aiCTa ©taic’?! 3 ?aa 5 5 a, <ii^ ^aari 1 vaarw 
5if‘8® »fy« 5iKsnarii?C5(ca a«ft CTt»"rf« 1 

c®ffl( aw®: ai®il« :?5 OT 5 i=JC*Kaa *t5cs« 

FRsr ^sgsf 1 

ai^caa awiacaa aficsfi ca'iaia 3?ata»i 5 a 1 
«»ia -stra £a*ia!:^sj awia n? 3 ia»i 5 a 1 ’ircia 
sfg® aiaiag "sulre atai Jimiarsi^rsniaa ’wa 
afaca*! cai^ ( ai^^'ssr aa? wrsi g?n^® ) afrtR ®i^- 
3 w 5® 5if.5i 35*1 9rc-j: <5115 5jK5Tia<a:cwcaa awiw 
<5i^^c»J? 31151 afacac^ t:F?aca caa 1 a|«K?t sneenaf- 
5 i;c 5 ja a^saia 311:55 >a? ta? 6 Q giqiag afacawa 

« 'sikcwc^g 3^gai3 aera ai3c® 3i5iai vea 
afaca^c’^ ^a^ig® a^ac® ^la mv ^ca 1 


Wf55«l C3?P 




•ft^aFiin ai^caa a<ii:5 5 N 3 cti, «i3i3i§ faei 1 are 
aaa cnc3 ( am*?! IB 39 'ff&rca cat 

aiifaaiia <acaa ) ®ia C3r.5 i a'Saica aca^ 

cacawa acaiss ®jg -^aai^aa ca 

caia caic 3 c^llc^ am 1 

af'^3 cap 14200 a?f ?afC3!ta6ig leKcicai acai 
ara 3®<5a? ’1i6?>i3 ca^i am, ai‘? 16 i 2000 faSrea'S ca^l 
aa*p faca cra'i aica*' 1 aa*? ‘^^^a^g caiS afu® 
aacam 90 3 «iw 1 

afasa cat ?5?®i3 caai ^lc3a 

a® I aia 5 cafifS a^a ®ifc 3 tc5 a5ica3fi» ’jtaala 
aianai a 5 ita 3 cacat c®lc 3 il[e^¥ <flat laaf faw 

^aNei 5i:a aia « ‘aa't'a'ia ^lai c«c5 ca, cm aaca«a 

«»iia 80 B ?35 aalta<OTifa$ia a 5 iOT 3 i 

ii*T 3^®ai6H ^ 9 teT 3 c <5 5I6 aiaa®iC 3 

?aw vaw I (i) av?f 5 Bifaam aiaN® ^lait® 
am^fa, aia 'dii'^ia^ffiafi >55? (ii) caifitfi 3 ^ 6 a- 
ailaara aiafapB ^aiacaai ^3^:8! aia ^Ha 'siii'^ia^- 


I a5iai3a (a^ra, sfigs^iHv cja< sw® 



cata '?«13 

a5iai3a fac®? £®i1) »5®i«i3Wc^ fac5 aww 1 sJlavi;*! 


* 'am<ai:—cni?«rmi, cwni-i^r-nrmf 

5 
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^7m 7*i-8«! siwi 


wwK qmi *f« f¥5| *fia "wsig w^ • 
•wwins jjrtitB '?rcjRi (200 tsidw ) 'awsrai— 

—SS'S® CT5rf»i*[iJ!) »ft®^icaT ^»if9r «iw —20° cm- 

fjwpj c<»c*-30“ c5i5Tfjisw ®T»fsn!ij eJsRisn 

'smm] —40“ 

rtcv —70° tJwfjisi’i *1^ W’v I sJlii=fii:5f ®i»raiBi 

I*'” CWfsiSlJl cci I SI5K*re«I« ’51’< 

'll*, 15 C3i?‘$fsigrai5« =»sj I OTW 

(250 fvfs?.) iii’vfS I 

5C«f«5T, 91515 

“near ?i!5 ®i5C? Jisras weracsig 60 c«icv 
90 fsigis- «t:(5 »«▼ 'Sbi’?? •i^aT^f'gs 

fesa 51« i^'^sncR »iaHi« w^n c’lt? c^i, ’if’T 

oin^(4f6»n 5i«8 aa^F «ic«i'e 9JW anwe ®C5a cvr 
c*!?, 'Via*! »»5tB5 ^sraewa ieeBTa c®fr 

J!i 1 *iil C 5 IV, tff Sit'S® aac^ bb sb 

*jfwta sisflfijs'tsi’f |f®5i5i ^f»t5 scare I aac^Ri 
arsiBS ^fl^CJia wcai fe (drill) area 'sials^icaia 
^sTsraa SafsBi sucnatMta « ‘riTaca*! ia*i siare 
cKRar aw *ii<3ai wa 1 

Bfac-oiHvtS's ciilreii^ic*ia ^lataFW xri wre ca 
ajn^WvTa 'jaiagjS 80 a^a «nc«f cw iafa 51 ® 
«na8 aFcacB (aa? 50 »!■» a«a Si^ia ®»fs?l® 

5 care I •ff’¥‘i 9I5CB taaiS faai$ carei caipia, 
arcai wr5w seriscsia '^a w^taw ija 1 ifltsia M&ac»ia 
^ <fBrB9i caev 60 fafiia *rtB fe^ca aic*^ liia^ ®a] 
60 farcaiifaSia •*148 arw 5 ca *fica 1 wil'&i^Wvia 
aaiwa acai ^*»c®a fe?? *rraai wee 1 '*iaa 
(Hava 120016 Ji^ai eac’f ®iitaf® erere 1 reel's laai 
WB aitay® ^la'Bia 'siice ca^arw mi wtwa 
^t®5ic»ia ®*(a <5irtinv9i'*iia area 1 ftva aeai caitScaa 
iSnwiri ®insn^iRi«»itsi's »n«ai ^ e<fre, cj^^i faaatS 
aflafasTRlcaa a'lee tac«ia c«Fl'?5C»ii’»fl*re 1 ial>ia 
fean »(a)aR a'cs ui^ '^aia aeicacraa aasi 9i**fe^e ®iciR^ 
acBisata ®«« *ii<3Bi aia 1 

BpafaiC’ia elta •na’eai ara piasi^i ipea ^aro 
acare i zw waw, asB "it® "^eaia aiai ca«fla 
ai'BCBi ^aa? aT*fl ti^® ai^c® *nca ai 1 
opwiR ara 800 aerfaa SfeT acare, aia acai sirfav 
Sf«c<ra aiB at if® «iire—'«vf6 asisfiata ina? awaW 

jjatai 'j'^i^iala 1 ^wc^i sii^ceiicaB^ (Lichens—->«v 
«wa tascH*fla aic® ^"laTai « bp^ ii^Jice 
fac«nafl4t aie ) a^e, 'flwa 350->aa'9 


M*ll iwif® BCBce t iStBf e>i, tp«ia«a‘i6, 
taf®e avia aciv. ta?<«ca!a c«i«iai « aiitttaai 1 
«aaRvia ai*ftai ?ei^ ca*ila «ica|;»r'8't i 
vi^a)'vt*iv ai'fta »cai acacs cefei'a.^PBR^ (helio- 
zoans), caifSvrasi, (rotifers) c^iaicSisJj (nemato¬ 
des), f9iteica69i: (ciliates) £aic6ic«;‘iaR3i: (pro¬ 

tozoans) ! w^alsFfciip Jia ai^flai ca«fla 
ti,m sitaia? (Arthropoda) 1 sicfalj awR!» 

ca^a r85f®55i ec^fo ®icv »ffaca^:i 
vea ca ^Bi®R acace ®i ' 1^1 S^a 1 ®ic® 
ar.r?*6 g^ri, wit?!!;?'?? 'hrsir 

(phytoplankton) ?icaee, 
osca rei5 rei6 •®)6n®5f’ raiKa |zoo- 

plankton; bcr save® '•'iic^ i rsKig (zoo¬ 
plankton) wea Si)®, si)^, t®t'i a',*it 

%c® aica! .i:v=5i(:5T (sessile) 

ai*i), casisi-'^i^fSiceriai (hydrozua), aBisr. »»»f8}, 

ai^eaits^is! (bryozoa) ar^ts br JOO-M'g 

ca^il atiiit^a siie li’rTvi?) 

siiJ?!i?f ^sfi ?ic«i^ “^iksim wrf! wvia 
QF^II ^lI‘6i^t6VT3 5iia)sv «!5|5HS1 

Bja 'siire I 'flcrta siew fasisj (bills),^!55(skaus), 
6iJ^ (terns), ?Jj«i (seath), (penguins) a^t® 
asR I B-fta'si'si ai«n5 »fl®vTt!Ff sew ^iw 

fv^ 515(6 ca^^fi 5i3f)!^5( (sitssiacaia Bits 

5i*(s( <01 • 'S*(ic»i 9i1e<f(a 6t6 awf® aiic§?, mi 
»ii5f5v W) s?*! vea f^tsiRs ^ji's'c® fvtai 
aaeva S*ra aiesi asia vea i aiRiRi gai*(iata 5cai 
<5«5V e t®t5 aais? 1 

afv*i re^a faai6 5i-»|if!5Teig 5c^ fesi (Krill- 
Euphansia superba) f 46 Jiaecaaf4caa rei6 
i«v®[i®1a 5iha»T 814)3 515 • >ffla) 2*35 c«iev 6 
c»if'6t56ia ciai 1 re-ac® ®ie5iv6i fcsi fstfipa 
5® I liiai “flcaa aaespa 4 ck iflat V!$c6ittiK6s( 
ai5C® *iica I iitaa atra^fiia 51a as's ('«vt6 ar) 
fff9i ifl^aiea 200F6 *f<l« f®5 *rK91 t®*! *iT?aTa 

aa >1181 siia) aia jii, '«c*ra £W«T9i bki? mat ^isRia 
f®5^aia ![«1 bb® viac*i| mcaa at"i 
^f%a 5Ta m® aasr) s tJutstv c6vf^cva (sonic 
techniques) wai mc»f8 vfv a<caw vai ai« 
Mt ftii5 ^*^35 snavt mcaa 3?®ac«(a fa^ ?“»« 
caw BIB I ml tffp mftaB bb® cOTt6pia 

fiBica cBiaitacBa bcb aM’i®! vaca 1 ata « 



siPjOTi wi tflcv ai^ei Villa a«*iica Tv| 

’isjJin anc^ a'SJnw ■»ii<(i«ri f^siiw lacv aw^a 
vai 5C511 fsceri a«>ifav ara g[-£vi?d fiji 

*n a^aipi jwa si« sii? uai 55 fg-^q 1 

alsmpi 20000 lijsi uai 5 a, ^fR ?<fR 
Ilia afastw ai^cn -<i« ca*rt ai«i\ r<§ 

5C91 5a® (ecological) ?av ffca m- 

Jiicaia ®i®ia si^c® aira 1 ■•fia'i, Ms ^iriiri 
aiMv ar«ft. casiR--jfts*i, w\ si« a^f^ffsii^ca 
«£s <ircv I 

f6c^ ««VI 9 .il^TR^Fra 

at®?. 5 i '»ttiicac*i 3 Rcsf aiRqg^ j^tSisi 5 ifs?!:a cac® 55 1 
'fl^TR’^ia ersiai^ 5£65 as's Jii'si 'fla? >^9 (ca ’skr 
aa^p CR^) i »ft®vicei aij^ iraia gf^tTCRacar 
‘ 5 i"n aiTcsrta Riceii'fR^ciEfa 5a >iiR? 'SiR^ffaie 

«[a ata?i?v.!:« scsf i Taf»6 « sriri e?c«Ta £:»i«Eiiai 

ahnc^f 14" cRstfRSfR ^as; “ftaaficsi k«K®^a 

I 

liiiiRv rIp vac® ’^icfi t a'f^'tR 

anvllfaai feeiv ■<3 c*T’9®<ig5 aifsic® ^!c» ^via 
c^iaicR ®iai a-’anaia ^laa m > 'siii'Si^Svia aw 
vaia acv scaa csca eii^cvRai^ £a«fl S -^p 1 

Rlai’?<r aiRlai 'jaa/H-na ailwi, vn*iJiai 

“ 50 "' cRsilRaw 315 J a'«c® ’’iica 1 cRc^a 

<5i«i«caa viiv fac*ia ^lacaa "aRisf 'iiauRvia ri^Ibv 
aialwacv aieaia 51® -acv vca i fvc^ai^a 
(<iiv aac*ia aial) aisn®? *ia1a catv 

isvavia faSvw tRs^^® ??, ai “la^caa Saa 
aacva cveiiJj »sic® wa ri > Ril®*flc®i^ 

jfi^lgv uicacaa a$ —0*8 ' c^eifRaia ^I’lsiiisia eicsf aia 
'fla? CRilsaw ciPiail^jcv osa ^ri ‘fial atai 5a 1 
ca^a aic5wa a® —2’ c>isifRaw cac^ —2*5“ casiffiaw 
aiasfiBia acai wsiiS aica 1 c^aicdiai’i (trematomus) 
Rwv (flvavia aitcvicail^R ®KRa ca? cacv *iav vai 


»t«a 5cac5. ai at ®sn$ aiaia la^i fsai vca 1 
«iRii*n «iCTv aicie ^ava eiCRv^fsi calu *11681 
C11C5 I 

1982 9| ^i^aial m lasi (m ancsnaa 

CR^cf ca afva ca| 'siligaiRl^ 5 ca c^isi «i eia^la 
fa®iR qcaa®iia l«fv ttrca » viaa 

^CvsiaiRia vw c«icv ®ia® cB|[a W9 Jup Iasi, 
crIsri c'&k?iil5iv lav laca ®!at®a rcr ®ig vcrv 
Ripi aiicg ; awl's) asiacaa citRsitai^s Svfg bih^bjS- 
16via s'sia ancs '. afae ^la wdcr^ vcavi^R '5ia®1a 
fa®Rl si5ica«)ld *(faa«fR vcaR ap cffi? 5 CE 5 'sia^lacaa 
aflisi j)VBi JaailRv ®il'saiR» a«tS ca rr vw 
vHc^q ®ia siwi vcavl^ 59J—|ia:i’<ic®a oicRvgtgi 
R^Rl Ria?: ‘afva acsfieil rirv .fivtd oiasneai 
£i5«ir ’piaR, ai cRlantsc® »ia vav aia Biq. 
aivca ^aa? cRaiR catv vav^fei aislR « 

RR Ria? VC5C5R. ca^f«T Ircs anav ^3 Hi-1r?1vi 
I 

aH®) CRi. 5ce5 Racsca ^«a®l, Rawcs <flat 
aiaia^® (livid 5!5ica»i ai lal^R alR® *iai«l, c®»ie 
aiai R'*ica 1 'naiRvw *il5ca*i laa^ elaRnt'dB 
(naRc cviR vfa 5 a Iri crI^ri caaiRvia 
^^caa aigR?«5iR *faiK ■il#a aia^m« a^R^li 
aicRv R^R m vn-aai Rsa 1 c^tcail^iv « ^iilaf^v 
sia^iCRa «Ri aiii'di^tdvi <3 ’jtnal snips 9icaa«n 
5)5fiCRW *icv tavld «idv^ I s^siafi^, riScjpir, *ftica»i 
^a*i S'?!® Racai cRaiCR caaa SaeulRv ?Kaaai 
&??« ®ia veia^vf (HvIrr ai^wa vie? ®icRa r^r taa« 
Scvilp® 5ca I ®i^ 5j®c«caa ^aRiR aldw *ccv aicRia 
*(la*pv f5Rica una^ R5cai?9i®ia RCRisia Ircs *^aaTa 
RRB ca*i aaiR stfsica cancel al^a cr^ aifwaTR ris(v 
5ca 'fla«; diaiRl laRg.feic® aiji'diJ^ldvi Ri^caa ^ 
^jacaa Riana R’*ia 5ca ai^ca i 



RlC9!?t £®S»1t=l?I U)?I 2fnfe?PC*I W^P 

I sr?J '3 csjc^i c^cag %5p ii^sitsr 

5IT?II« fpfC® q'jsi 15§»f;i 

wciSf I ?in 62 ^c^?i £55f% 5© 5fH'3c?i 

*RRICfff3 51£S? C?J£|Tt5p CRW I 

,fl!eR^i5i 3®tgf3'Sf ?ii I an?5p 

to ?’fl ^«i to gspiusfiv 

«ii£Sf Pi?!fl 

rijca ^£5j5^it?i 5i« '^- 

t» «i*4r« 5ji^.t^»n-£^'Ha scum 

^f^^‘1si?i?i!$ I ^t?i«f8f 

*ps«i? sjf^cfi fpf:5 iK?rc«f 

W®Rf ns®:? 1 £’@*ICSI? ®«T? 15 JS®5? 

t5:?» :wt fsw 

5t 1 « iiv »|IN 


9m w :?ii:‘'i‘;E; "is i 

STIC??* SI«U11I S •Mr'S' 'Cltoi £<J*f ?•£??» 
?15? I ^7?. '$ ^'C? i|w? ®II5I 

51«5I15I3 Pril SJ&ir 1 

«]CcT :?IC5T i^I f®£®? 

555 Pi5P?5 %5 BcitfSfiiir ®TIii? 

rtfii'-pr.cr :5r3ic?£5i 
51351 = 1 T ?lfo iSp?!? 5 f?sj| £?t% I 

(S? ^I5t 5f35l Ef- I 



sffe? s®^?5 

C5Ctl C?5 » 5p5igst?n 

(9193 »«^TCi!3 3(9V} 
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OirSRJl <ine ^91 S1US5 ?ig 

5C*T3 *?«fl I ^8f ^^#1 jfi^F 'SnRC*^ 

®CS 'QC^ *ft5W*l ^II?r 5I^I?( CS1«J lasmf'V gsi^ 

SIR 6 I ?ni5 ♦1?5*!3 ![C9[ 'SlC'fl 511 I ^RI*| 

’(f?!*!® ?r,sf5 jn^rc^ti ’j^»ff^3ia ^sr- 

5JICfS 8fi?R 3|!f I ^51*21 

fVs^C’i'f !jg f'311^5 

¥lt5T i 5 ^e» S^'P’R ^£5 I 

«ite? ^c« y|^«e ^c-3 « :5['i!?i^ tJ<i;5i<F 

^11 ?C»I aftfs •^<351 i ii;;r.?}<5 JJ'vig {[C® 

c^Pi ®i?^y9 ®r:?sT^ii ;?=!' 5 ??otw5 > 

cc’P '»i5’c«i3 aft-e^c^ siot Jifwtflj 1 

nJH-Ji >i?!;*iir.‘!i9 c 53»(T'. r'SFi.fl? 3':giwj| 55 'wfes 

I SIWI ^‘tt->'*iff Jit N'l 5 T.^?t iSigf I 

cstsi?5, aemiifi si^ r?!i5i 

iq^j ^csr ’»r^T«f?r* i 

^'ST «it q’Ji •»tt'-’rt»'?;« (sof^ ’fcg I 

W m*;5f C«IJ5i fW ':^W ®1W? 1^ 

ajife^ ?(j?f 1 1 ^ ^®3f wi fcsi 

■"MC5 «1(»5 ^ti C««E^‘ ^ fCel -vfCig, 

??C5T »i-*is? !-« rii.-ii y!.{?i!'ii I >i®?K i;T’»!i *»it55 

''lasfC'f?! »a:?i 'S7«it Ji:a aisi? 1 5»r 

'isti? ?<iia «jn'<-t| ? 

^c«T ®iiiww5iT??M tAnthocyanin)^si^ .■a’fa’fra 
381^ -P)(fi«e{ m^)t ~'W "If'iiJ®. > JSEcT 

<51^^ onC^ i '£* <'i 1®^ ^C5 1 

^«(|—SIM, iftai (fl*!? eTicj^B I C^W^C’iS 8?^® 

snfav 5cgf eriBT ?[«!' “^la as •Rcaa 

SiiBi fstaca*^ si i 

anw^naifjicJig !;»*ii sia cs (fla 

asR S8TSR 5CBI1 (Anthocyanidin) 

« facsfiJutss (Glycocides) i ®ijwi>iiai1i*is ’ittsts 
?cfs «csiicsa «i^iia ^isi i ^facs*!- 

’t® tat%i3 *ic^a ^laie «iii£^i>iiait:i^ ’itcats fsati® 
?a 1 iti-si^eTa s!Wf asw 55? oiissna ®’l3®i. fsa-siasiici, 
5»55 cifsE^CJia iiffi^iiii 

«Tec9i6 iNa ®8f<5f®c®« i>iiaiTswa ^<ciss stoi 

Sis I 

5cics> iiisn sc*( af«i® s^ca aam wsiw 

* Jnsrt 'tf»nrfai-7000i7 


vai Bi;9i€ «!iit^i 5 }!aif^csa sirio «nt^ i 

CS!I«I ®t§ SIKcIlp® tf!T$ cgsiKlf^fSic?? i;?sdl Ctf?i ( 
'*11151 f=i5 vKm 1*81 Jiliisi s^ca »>iFcef Sf'ST 

OTK VIS « JiTCBii'^F-s^ws 55[|®ipi ft® ana 1 fvf 
fsff 1*8! OITCelFSf ^81^8 Sf8E® JJIff.ISI ^£8 ! 

taaica cssi sisr c^PI^^a a^® ¥ra*i ? 

i^ccsa cscifa 3 i"p[«f s^c?^ ^wsf veri £«(£¥■ 

flower primordia iii«*F .ii*^asf!i f8C»is l<?!s 
3 jTi^ 58 SI aaa®^^iC 5 i afas® > 

’IIC^ ^SI ^'dr® a«)T?! CS jffi SlflSi «C8 ®i 

15 ^ (sncoll !.;s!£ 5 !IS I ^iTJCSa Cf 5 

^awiws asR 55f tsEisiei 'snifsfSsf (lAA) 
1 * 3 ^ (GM SICT '-^CW GA 

fjpgg] CS-il5lt®« SI5'!S5 1 ®ca ^5f ejpiSrs 

tSi Siat ?i?rsii:a8 W£8I asiil FST l £{?«;! 

lAA-sj? aTasi!*! cace-i i;s?i?8!:«?cJia afvsis 
SIS aia, S'ici «i;®r.vfa 58 s is^isre cspi^ajwwa 
STOl ^f?6 caw lAA-'fla SIE! SiS ai8, 53 C?PI£6 I 
aiiwia ^fii«i 3 Saa fs^a ^tc'fC'S' a«iR 
"Biw ®!9i ^81 srg, SSI—short day plants, 
long day plants isa; day-neutral plants 1 

as* 5-H^i8 fg'^wa c'^'fi eKii:®?! 5w a«H 8i 

fSf Siisisi «£«. day neutral p)ant-i*a 
c^iiCB f 5 f sn-sica ®®i 5 ] ?i8 i 

sflssiiw IVii 8>5, icss long day plants-* 
c^FicS, oiiaia \n^ cipiiJ, ®sii short day 

plants-i* f 8 ! £?Fice I 

Micia ’iioia phytochrome ■^ncs la^a^'ra ggj^f 
»i 8 ie( snw St aicen csiss »£< e ^va^icaa aisisfijss 
*f8M£V Sfta ( 1^ gisisfjisf ♦isnlffi 551 

CJFifacefsi (Floiigen) 1 iSFikws ■»ii®i ww ^ 
5,fC5i sia wi^ic® jiiiisi vh i t[®8i<: wsi 

SKBS Oliwi »it£5(SC*l JI151SI VC8 i*8e ^ei 

pn^ic® si^'ai aca 1 long day plants-*g £88a( 
ift^ SS8 3IIWI ■*11818 MS MTS18 CS*I^8C»si-*8 >i?taS'l 
Siifi ®lt I*t 5153 flTC5 dlsj^IOT fBt WC!* i 011818 

Short day plants-*8 c^tca *8*M8f}5f mw misis 
*18 ■*11®™ CSFllSt^S stwls® 58 ^PW 1*? Wl®l8 ’1101 
■flaiflCSI 58T Wic6 I 

[ *R:88 OltM 25-! *jil8 W'JR 1 



^wt^ cwi 


SW9 fsim, «ira ®Hi^ »iC9f f>wif fsw 1390 
>1I8T I UlSf 1391 WT I ^ wit^ w ’vsi 
(flvfg sjSfW cw froi« cwrfS «iw *w. 
c«i JiiCTfl, w c^isi ®ifw cvS «i®icci otW W «n?i 
sSnfl ^C»T W««l 

12 «CHI SIW «I^P5 5?^ » '«^f6 ^iwn C«®l*IIB 

?5 sricua ««:^j acflw j?*!! *— 


Jaaia 

'91 

BEBIB 

efCBi fB«ftfB® aw=6 
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>1 

91 

if 

11 
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Ii 

>1 

If 

ft 
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ilBIB CB 

CBFIB 

BEBB 

CB 

CWIB 

sificaa fBB fB«fiii 


m 'Slfi'lis Jiwni 5|CT «w 

▼5C® 5C^ I wiflww 7 tinm ^cn 

«I1VW, 5iaK5a «s® 5K fW5!^ 5«1 f»T*l « CVH 

^»jc»R !»i mvcJB, *nfsi^ i 

«IRHt, CVTJi *IIt»W aw »i«lC5 

®rfa«iW« 5icsr wi’i ▼ti 7i«s mW 

?fl. ?OT wc® ^1 7 ^i 7*<i« 

TSI Itw, ?CB f*K^S BWI 

a?BBWCV ) BBI 5a» I 5-«¥fd 

OT*!! mwi— ' 

a:(i) 1391 5JK»n aw«i *nc»ia 25 wfi'B w 

acigtt ? 

[ 253 *jfc« a»i 'em ] 

Hess'dQB ncs *w lam a^Kii 
?RS^>r 'smfjiB (RNA) ^ei c¥iSiw WOBI ^011 
tiicv BC8! Reproductory RNA B^sncsi w^ii ciei 
« n]fE«ifw»i (Anthesins) insi¥ *w«(« ^ wites 
^n^wi I 

r*t—205. ( ) f»rtl1ir*H, ^ffitf1»1-7000Sl 


(i) 5i$‘ aiw siKJw MifB® »i«ii 

(2) («v sicsf vaBjisi I cBi^i BfCB wr (25+2)= 
27 I «o^9 iDcv 7 Biai ameer «mpw «nvca 
(27-j-7) = 6i >rwB 6^^ M «?CB 8nB«i *ne>ia 
siIPIB 25 Blfaai, «|«(ia arpCB IWBII 

®iw», siiCTa aw ca^w ksr «ii¥cer, bi fv 
▼CB Mb vbc® ?m, bib^ oiib *aar&i fe>fiw*i 1 
m *— 

ai (ii) 1391 jhcbib aia'i be^b 5 « 4 Bifaa 
vcB aBM ? 5-iijB >icaf aiB*! BiCTB f5r*fita® >1^11 
(2)«marBCeR CBT?1 BFCB (5+ 2) = 7 WTI ‘«Ibib 
7-£¥ fJTBSH^BIBl 7 f«rCB SN VBCe! f*E«! BIM I 
®IBCBI 5 BlfSB a^CB ‘afBBlB’ I 

>11^BIB 4-iilB BW 2 CBia a^BCer 6 5ca l Bl^ce!, 
BaiwB 6:?? fasr^ 5ca 4 «i?aa, f*rsif8 a?ca ^rFais i 
«ita« pra, CBBafsiBica aiwi b« 

aipw aiB aiB, oi^a IebbA bebb Bifsao 

M aiB ¥BI BlCa I ill BWilCeil 

CBB afBiB (BCvaicBl Sara onw i 

l<EB«fl BEBB iBWJ's 12 arai Bran bct iiac® 
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BW Biaia aa, aiEaa aiwi bib cbceb cbb b^bi 
ECBOB, C5iaVB«EB I^CBSft aiM far BIB a^CB 
ap mM Btw f*rc® aracB i <8iBcer oibib csibebb 
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fat BIB afw Bw faw aiBCB i 
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«IJWI fw j-Wiirtfl siwi 12,675 23w 

»ira ^ 198 12^ snfi 

f’v si« fw 'ii ^c® ■»iiaw ? aeiw xpsi vn\ 
»Piw far ![ta «llS'e 7m fat® ?w, :ii m 
CTcai aiw 5^11 ®ca pai?! far ▼ra tn^ <sr>\ fim 1 c«Krf 
'swawej (Infinity)-i«a ca crria ca ;^ra aw 

far—1 


ca C¥F( aifaa far am fw aj ?ca ai eif^ a^w!? afcR 
IV # tacv farfe VII aea i <«*r fv ca^ '^>§raf5 
sfi^i Nr (Leap Year) fvai aie tsf iv 
caoF vpii aita I iii^ iv «cv fvsrea am 
faefa VIC® ita ®ii faaagfn iv jfSi wta 
fama i 

/' 5V—2 


Re 
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ai6 -afas! 

i ca 
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•fH • fww 


r %1'm 7*1-89 »iWH 


J—W 91!l VSC® 

5C9, 28 f«rra m^n ^vs C9 '5Iik«i9 

(Remainder) fivR «i l4?i (0 27) 

Pf«BI ®HI«W3 5iCT CSWlt® 5W I 1¥—l->fl OT«J| 
C9 JitSf 'B]9|C»I9 tst^rw. C5i^ ®15|i:«ICT3 

93 aiKSTOi 99933 919 Ws W9C® ^9 I ®C9 
1 C9C9r 27 913 f9‘f9 

▼SC® C9i? 91911:9^ 28 fra »m ^ais jacaw?! c*!^ i 
1 C9CV 27 9|»^ 99^fei| ®!'9W9f59IC9 93 ?[C9 I 

991 9IV, 1978 913 f9*f3 53 I 

1978-^28=«iM*F9f 70 « ®i‘!iC'99 18 
(cswwa 995^13 '51 ©i^w^ffi-l 8 ) 

ai5CSl £991 9It^ - l-tss Rc*18'il9 Jilfa 9C5 

1978 913 9«R1 9r3C® 5C9 1 

4911:^1 (<I9f6i 9^91 9OT 3lK 3 £9 ¥19tC«l9 

0,4,8, 12, 16, 20, 24 ra, Jiiei^fsi ?i1»( 
^913 5C9 I £999 93-" 1980+28=70 SI^IlFSl « 
20 ®I9£»19 I '9'$»<I9 919116 «lf’a ^13 5C9 I 

29^93*1 :—49f3§f »i9if®c® f?ic4g 9lf3a £9 
91C93 £9 <$lf39 far 919 53 ®1 £93 fac® 5C91 £9^ 'Slf3C93 


’CT £9^ SIlt93 51W!lf6 £91^1 ^£3 £9W51£9s 7 fra ®19 
▼309 £9 ® 19 C 99 9IC*»' l ?¥—2 (Re-O tO Re-6)-'9« 

CS1511K 5C9 I £9 9W19 9Ef 'Si9f9>6f6 fsi3TC9 £9^ 
9^9113 9IC93 9isf6| fjit*i3 913 * 9f9 C9i9*F5?! 1-m ^9 
53 ®:9 5il ®T9C'99 f5’ll£9 *fC3 !»£« 5r9 I 

99191'?, 1972 ^J$!£^3 13^ ^S|l^ « l9!l ®i£#19a 
far 913 f?®! «; f^l^s *??£® 5£9 s 

fna:} 1972+28 = 70/12 'saW i 

^313 ( £9£5'5 'i'l'51£'99 12 ) 

:i®ai^ ff — l-ii3 Re-i2"3 ^ifa 9£9 1972 <*|j^iC*f3 
f5919 r£9 ! 

fJiasi 3I^9IC3, if 9lf?13 July 5.1193 91’!.'=5 
(5+13 ®lf3«t}-5-7 = 2/'4 ) 

f9s~2-'33 Re-4-ia3 '^U'93 s'ta 

Wa 913,91 915 51:9 (THU) 9S'’^i»9r.’ t 

9n9i3, 9ifa3 October niw? 9'9r,=6 

(6+1 '51139)+? = 1/0 

>3913. 59!—2-4:yKc-n .I'.iH -WTi:?!!® 

f9C43 913 91 3f9913 (Slin) 5 , 

=g_f99i3 ®f«i 28 laa 9wis» fefs ¥C3 i 


^ sU'Bp. 

99^31 f9'Kf99115fra9 £ais 91lf*?f8W9r <1C99*H ^£3 £lCra9 £9 siSa? 91lf9dlf9fi i«f*IC?i 
fica f®C93 ^9^199 >«9^ 9Wi 91951t9 Ssf® 9lf9P5 53 I f9f®FI 91519 f5?«9i 9ilf9Cgf99 fsif'9C3 
>fl9t 'a£’991£3 91 fsff'*IC3, '«ll£9ia 9151 5J9R £3C9 aaHl 53 I £9 99 ^l4fa 9IWI 
ai9i5f!i9r £i(*ni?ii 53 iri £9 9919141 9ra 256*8 5ica fsa £99 i 100 f*i. fif. jisj. siisia i's«> 
9nf9:§f99 caMKJi! mi £999 iiiVlai mu ®iwa 9ia9f39r f®5i cnais ■nfrai'i 2< 3 i >3^ 1^4131 
170 aia 3'C3 '9Wi ^la £39r£9 £5i'9i£5ii wi "aiaia afasii®! 107 a'? i 3!9igf9*ii fsifaa liiiif! £9*i 
*tl4f31 913 ®1W3 Ifijia 513 5*0/,, >«9t f®CSI3 «ef9 61*2 aia ( iOO U, f»t. >ast. f^«95 9Slf9C^f9n 
£SI'9I913 £fCB ) 1 31913f»l^ «1®! «ll«fi £9 <n4ft»rg «ll<391£91 53 ®1W3 ^^13 559 f?®! 8*8% ><19^ 

fscai ®«R 61*1 3191 100 h. H >33. 9nf9£6f9C93 9)51 Sfi aigtjf ©ill af®2f6 

f®3 £9'9f 5'«531 aC3ie?il l 


[ ®13®f3 yf9 ®q99iisi *lfa9«l ] 



ftU’F Wt»l* 


tv <®I «IT»n ’►ftj WiT*nW5 «WH1 
sw I cvicsnc®! siflsf, guTdiai, fjwivns sm, 
m, 5^5*8 wt6»n5i ^ fwCTT^, fi^eWiRi «J?t5v»i 
»n*iv >ii?t<rv («* ®»n55^ i in'*!!!?? tiwi^if 
mi « m« Slips ivi ?«w \ mm wm m 

4i 5C® ♦nci * 11 » vn*i «i?ni ipi-otiph ?i 3 ‘vFjtvi 
oiiR «ipii5 m »35lsiiD wtm^ vw v?ic« *101 
W8( cicv vFjcvi V5STI 151^ m5« f^-sm mjkm 

iiw in I tv^ laao iit'sn vi* 1 *|?«i?fl{;g5 

ifmq inv Bfiraj mi vi« *fni WOT csi 
rfC5 WV—i!JR tv, ®15fl5« tlW5 *« tl^ cicS 
mvpa *ficj I v«^ mP53 *iui 5^5»i-sifi m 

■T« tvsi I uoai vims vtiv’e 1 

'snts'vi, cic^tBraj itv*i encsiTavnr vcl miPTS 
cin ivm I iDwa c»fRj 515 la wc^ 

’•TCsiw sipii I »Twia sra-st's ^cSa Jic«i <fiwa sna 
wHltsi CT^di «®ia I strm cncfia tiv 

tsKS 2-wi?i aiiPi aia 51151WI <inn mm^ 3Via 



fiTwi ant®? m 

*ntdcB mpiv6i irm^t? wma sic®i vra swcvai 

ita I tupra in>i-aiic»w «sii jtS ai vrci 1 <«▼!$ 

^ »iww«i miw 1 ® vpicvi I ®i*wt6 sffsn ‘si^ii' 
^ ii®pi-<K8i I *i§vi sffl mow e*rc^s c«®a 

•nw I ,®« msBRi sicia »*n *wcai *55 *115 «»i 
nvnr VP 5 WW taSt ^si^si an ©wa 
ainvrifti ®ii sinipu aitawr 1 wcv cawi^t© 

am»i c 6 pi fsw ri® iicv i CT«iCT «?iiRn 

5>llPni »nta faip fs! I 

•hvntH, vlinitvl-700084 

0 


awBi snma*i® mmm iict ©ai virgtsii:® 
ma vac® vwaicsi 1 atuvicsT vui^taa mm ami 
•itvca aia ®mi inai wi^taa aaa vwimtfia atm 
Taw <3 *ci 9 i-f®a f$ u^'tca gcv *rcf iflv&i 
cawvia a '4 2 ®ta vta 1 >*i^ ^pSa atm (flai «apra 
ta^cv f«si^ aitvca S'!®! ’tt'Sa 5i:gia t*rtv caw 
a^^ivTv ai vim fsvc«fa fa '!ar?s vca pra« 
<a 5 aaa «cv jiwa vifcvj fafea m:a aw—^^^la 
vw la I 9 fp£a fejcn msia tijivia 1 

«a^ anai «cfa vati cat’s *«vava 'sniitvi aa tasf® 
vca I ia| aa ac'ia c®®caa aitSi aita srifaca >flai 
<«pra maitfitv caa a^a vca caa 1 ^aa vcbi ’fpSa 
feaiaa aitfi caipra ®Tc*r ‘jTvca ’sii !?ca cacve flic®a 
c®®taa aitfi tccv e aaa mcv 1 aia 

»a| TC'ia atm (sai ftaca vifiia <<iat m'Qaw ®aa 
cvia acaivae aa ai 1 viaa vita catv^ <si^ aicaai 
aga ataaica maia caca »ia\?a atm vtav st^ 
vtacB aiw I fcaa asiafii at'B® ‘Utaa 

aitsca area 1 ®ia*fa aaa a^i vita, ^eii'gta vcbi 

ata aia— ®aa lapfa f«r jVTt® 1 at'® caev fe-ata 
4 ic^ aifi f*«c® vias vta wa 1 via*i fa ©ivia 
*ia aiataa ©i^ fivc«fa ac®i •awa aifa t«iCT »na 1 
aaa vacaa *i^vi fatspa ![ca *ita laat vifcvra 

vw vnw ft 5a I 

fasnvn aiav antS ac»n via la’ffii 
via© vtarv 1 *jfaa'tc® tapTa vita^sia a;cativ vi» 



tavivn an 


citv 40 cvitfi aw vita, tv^ vise .aai cn^sf® laa^ 
eft®c® aia vfaf® ataca 1 40 caitd aacaa atai 

uicw cvR avcaa •ttiaiSa w ta 1 af®j vtaipn i 
««( fainw ©awe faasiatai ©iac®si ca v®tc®a 
® ] ^c»i i >iaac w *ic®i aicaa aw ^aat catv taifs 
s[ca eat* I maa •!» taaa ©’taw ♦n<3?n ww ®i 
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[S 7 «aiM. 7 ^- 8 ii 9 K«a 


aw 40 cviW c«rcw 7 cwitt wn i 

acwffit nfimiviffl 
«iw c«icv 7 c¥if6 TO tijai wot i ikiot 

«fl¥*l vsn ww c<K^ 40 cviTfi to 
«nc«i oww tiai sn cvTR < 8 ^ m 
JISCBB SOTT JIOTS BW WOT I <l» 5 WlW TO *W 
aiw 5®55 I »jwe 7 cviTft to *w »}i^^nws efw ot • 
«na wcv 20 wFif$ TO «iicii «isf« 'snf^jw 
8 wFifS *fa WOT ai*ltai ma? 5ni^»ipn[ 

£«rcw *n«ftjaa »w ot 14 caqffi aw wic^i i 

1938 afean oiafdi afiai i wfaw 

wfe^ia si 5 K-aw*aa cwwpfa wri j-Ww wai « 
85 cwfti 'Qwcaa tuw faw6 wifT^a m ^Wwiaf^a 
aracwi wi^^a Tafefeawvfl Sta?® siifftsnow i fafa 
(£ffa awWa fasita® Taaia faica aiiiciR wfearR 
aasn facaaw w. fa. law. fwacan fwa mfkw 
7 c¥Tf6 aw WKH fa^a to aiwi fjwiww aw aca 
»RW wat® aa4 aa I aiPi, fawa aroi ia is 


aw <t®iagaa V=’ an^ aif« waw £*ot i wwat 
>04 14 TO *w 1952 ^ faananaW wi m 

wa? «w*w wwa 69f8f wna aieai aw wfparw wfwa- 

44 wfd aicaa daa •nRaa sifwn caai wot ca iiwi 
aiawTO 5 cagar ^ ^ «i4qi eian 60 wkw 70 
cwf«w at®! 'e«a w i «nnw w ais 41w ai ansjos 
^ I a?pH? 300 wEv 500 ?fi a'41ta aiwi aia <<ia< 
war fi*ifawca ai ww cac¥ ^ wRoa^ ani awi •ot • 
fawTwma c«ra ^a4 iaww ««a^ a^ a^ wka siwi i 
ww tflwa ■« a?caa cacw aatro wia4«fta w^a toii 
• acaa wia/Ji \ <s^ wta/nw ®ia!RF ai«N tia-wicaa 
ac®i TOf* aifa^Si aRaw wwaa awr f« ww wiwa 
♦na:aw ftv awaita wwa ca|«f« Wi^i ^fwari® woot j 
wiaa46 an»iw toii. wwa cacw wfJsa cK«a tnt? •Jfaa® 
TOr« *flOTfl '«4 caaaaffi fw^ ^'I’n ®i*nf«8 (cartilage) 
eiaana aa wot i aw to® wi aifw f®a wic? ai: 
airaf* ai*si aaa TO I wl wf® an»na ®i4 ai i 


^-ig[5^«Rr «2r^ 

®i<fa ' 4 > al < ca« 


w 3iTO *fai4 ai|:^aww wai awlt ®iPfa aw 
acHacai«f5--ai5nfaa aipila •iwi4, catai (smoke) « 
®iaaia (particulate aerosols) i atgaaw 
fe*ifw® ifl^aasr *iaT«( aaca^ ai»p « ®w *ffacaaw 
ff® *fca aicv I aaia ^aarwfl an41a *Ri«lufw aw 
ari4aacarai5® (carbon monoxide), aiwwiww 
flsi^® (oxides of sulphur), ai^rfiwtaa wii4® 
(oxides of nitrogen), afesi^^a 4®ti?f i waa 
«a¥f& w®® faaw aai«l ai®ita fan ait® caf6 
an^la aa—ai®a »iai4—aw ^ai (lead) i 

TOTOaraia anw ea wwnsif cwi^oti ot ® 
cai:®4 aaw® ^ aa faaw wHIb *raiw(« ^ i faspa 
fet'^a TOawi, wawfa® fa-n, ai^|fa®iaa !«ra wat 
carfifwaia TOaiai wc® aga whian ^ *ffi4 
a^jTOW acaa to« *m\ iww 

aiaB® ®Bww ®^aa cafai wat aiaai?a w® fail® 
catw ari'^w ^awai ana i 


waa TOwW aaw aif'^aantH anwlhr WTOfa taa 
wat *if«caa « ai^wa Swa ®i a®ia anwwat ®ai aw i 
aFR‘a acawfl:®—®i4:ai ®ia*»(«f aataa tot 
an4a acawift® ®awn aa C+JO, •♦CO i 
aiaaiBcai 4fwa caw faa(® calsi i«4 aiOTi 
<«affS aaia iBaa i a? a® aTO whKaa aro ai®OT 
artiw ♦ifWia vrta iicawn^® fta*in ot i aircaa 
aTOlai (tolerance limit) af® aa ww wa 9 ®w 
(9 parts per million) i a? a<? *TO am 
aiw af® a“i wa* 50-100 «wha a^plfaw 5/10 
caHfJ wi4a acawrt® mia wbw jwa ▼!« 
apf®f®? 

▼rta acawn^aiaatTOWBCiB frorsifata ca ®if«wa 
aiw ®K® af®wif*t« TO w*w iaa iiawfa® 
*wtc4b ^ TO¬ 
CO H-HbO*5ftHbCO+0,(Hb m f4Pn- 
CfifaacawiPnTOti) 


^ aaiaa fwta faairr* M^aa 



19^4 ] m Hi 

<OT VW row PW ^ vi®l gpl *{W I CJlrf^PW »ICW fl 5CT qfaWH 9I<91*^ gw X|»W I 

*ic*?iii^cwi ^cR'iCTHii tnsw gif rewi iutbi agc*w ^kh ▼in 

gpi ♦nflm—gfiRigsf i^hfw wm i ▼faas g« i af® g«i| itiw 500 mBUf im ifitaf 

iron iffi^ aiDii iii^ aiw ag«i ▼ror wfsi, « aw«r vicit 2-10 ^rtsRr *rwi gc 81 afiiif% igpfs 
f JW?i ^sra ga I graicjf ^ aiit^iB *nin c*ini gfg nror ♦ifsgic'r «if*wg awgit ▼«»! gi^ditw 
af® g*i iw ®rca 750 ga ®igcBf ▼cav a4ia gpj^ ®i^«sw ^5 ^ gi gta cr’Wi?® vg '®f®’ii?igf 
gf^ TO ndn I ^ gs (N20a“>2N0) I ig^®icg gi^tog 

▼rtggcgni^ ^ afronwa agi giggigpm ^unsfta ^ at«niw ▼*! cat® aica i 

ror «(f®?af ai®w cg-nwr aiw gc® gi (acid rain)-g^tfiwif « mmav 

vgg^ ailg®nc¥ ^5 ▼at®® arata ai i ww aiar 9 * 1 ^® ai^Ji'scif aawtg ® spif^piBfa^ ▼nfac® 
anara gaia aa ca^fl giBia ▼fiwg mw ag*i ▼!!▼ »ffa*i® ga i in^aa enifa® ▼Biwiaani wc^ fg^t® 

▼T^fffgcgitifrfag catena (HbCO) anag gwnn^® gi^tgitspibw ®Bif»E®a aw ^a gta ^f4a aw gifdc® 

afe^a® ga I ara ata 1 <a^ ®nfa® a^a afacaa ^aa <«▼?$ 

aiiWia —^ai^famag ▼Taaiar caaiw agan 1 

aiiPFf^® «ii^fa^ (sulphide ore) cat^ ai^ ®aaa ^ai ® ana®ifa*a aiw ai^fataa gi® caca cagil 
ga ®i aiiwia ancaa <flafd ▼f® aia fa 1 ggigaat a fa*ai®cif ojaffg® aiaa ai ca®* 

feaa I 'ggi?! caiWifaig fai*a, fajia feaaiag aiacaa va®i ina a®ica ▼t®?!?! gtJg 1 caga ca®aiataa 

fac^, amfvSfav omfa® iaawa ▼raaiai igar aia ^a®i ^faaii® maia ®iaggif araicaa aisf^pia ®i|- 

▼laaiai cac^ <a^ ana ata4 ahigica ai®ica fgw crai^c®® a®ica fag4 geaia a^iaai, ca®aiaa 

aiwi (CaCOj) fgafufa® aiaiafav faaia jfw wpftica 

anwia aia^it^ anai® afiia 1 antaa afia® ga * 

agiaVn at® aa wca 00*3 1 at® aa ifpr 500—CaCOs 
gima aiw agtaa ?Kif gi^a to S 03 -».S 08 ->^H 2 S 04 ►GaS 04 * 

®^aff(^® ^ ®i®t:®a ▼caatd ggigiala aai ai^ 1 anta® a^caa vea aiataa ▼f® gta aica 1 
1930 ^a caiftaarcga tg^ gala ®a®iaia <flatS ®wc®a ags ggnaal aw gi|[*^t«ia a®ipi eiisw 1 
tapa ^aiag aiaaigi caca ^ta® ang^guaaia «Fca 'gat^ a*ftaia caai catg awaigg caca tgn® ijta® 

araica A antaa grai ga at® aa aita 38 1 ana aaic«fa atagra aa cac^ cWl tasitc® (34%), <gaaa 

aga aaia as mala aitaaiat « ®icaa aaitaaij aw caw^ (23%) « Taapsia (20^) aig 1 
giaiai 1952 "^itaii^ antaa ^acaaatgwagwia Ntalf Bfitaiagi cat^ tg;atatg aai aia *ii|-pfa 
m^aTO^i London fog gica atata® I atacaa egigwafeaa giaiaia ■at®aa a®Ta tasia aat® 

ar^itiR iwi^—ai^gawf gildw aai^®, aicai ®a® caa^ita ^aa ataraica aaiaa aianta 

gi^ditag t®gK tgcatg 1 ▼▼▼laaTgi a aiaaigg cat® tga® taai® 

ai lt ^i wwa nanll® ait® 1 aia gtai ai^W® «ian^® ana a ca'iai ait® afatata gi tgac® aita ®ia 

m giWiwa ®^aiin^B ana^tn <it®®ia® 1 aift®® 5as« atawiag aiam aatu® «iitg 1 angicaa cata 

twn cagg agtapa <n\ 2aa-atffaia ▼ta ®5a®g at®taia^® c®ig aiaan aatai asta® ga tg 
ana^ta aigaata feaaa ga i <«gFpi Biauita agg, atae «iicacaa ag® ggiga^ e ta**n®a aspga afacaa 

faiwia® aaic* aiaaigi, aigaigcga lalai a®a aw giam eica ^fa® 1 ®i5 ga®ia e agaiaiaa 

nncaa ®ag 1 ®iac®^ atacaa at®®ita afaata ®aaa gaai 

ailfi® a»iN ▼rtg gcgifife«a g® acaatgcgi* ttwaat®? 





ars 5-c»ii ^55 <5iic«« ¥<«i I 1783 25w 

ajifsCT?! ciippic®f*j w »nww «5n 
« « »ia spnafjiv me® tnwf^st 
p vHf5»i wi«sR?F—*r?JJ e 
eii^refRa 5iwt V9, fwi « *ni«iw 

•^wj3f C«(C?|r I CT eUSILsifS ont««IOT Slt5»ll 'iw 

»isf 1 w?i fiiw s’vi'fl awi*K«( 'i'f?raf 5 «T >&w»i!flwa 

•I® «f»IK8H ?»J • <6^ 5C5«5i 

•BHi^ca^i C5iki s«c®aif^iw ^ira sif5®n siitw 
enc®TSif»icfl I 1743 26 m ^ship® 

q^iat ^ifiOT enc®mit»KBBi« ej'^i W i 5?3 sic«jj 
a?p! «!g « »i'n«(f%«r« 5 ic««n 9 i« w 

<3 uf *!6 <3 ^«fT«(f«l»fna 

Susie 51® ifia^H e ’?"asilfl » 

5S«im atv « ®w*naail faanpw a’l*! 
aw aaj ^ I ^ ^ 'sws’ls eirei^w 
fawtJia s?wi faaw f6®i*®Rsii ta 
if»fw3 ^ca^awR, Ssflvuei ®*fi9 *if?ica«r e 

q'siw ^ca aia i «i<w«i »i3MTa 

®iM e a«(a facar aaiawa fc^i-ciasn ^aia* jfS 
fifcv fiia® fa?!—.cam a«wwa fluamiaspi 
MM ^staca ciia <5m§W ai'jM ftw fe^fna 
c^ns^ja 3^nl®fas vara ats^it® (Ivfaai) i *jnii 
c*i3i5i!»i ( 1493-1541 ) a>na!?M fvfaaia jreia 

c«iM ^ vea fsfvaJna >iw i* vacs aamt kh i 
« iHC59[s« (1577-1644 ^:) *fjiai c»iB|Jnc»» a«i 
i8;^*ia*i vacaie ^af®« ’i«c»« aifw e scaa 
asiiwa siai Wca a^iiaw ivlasia atsfis vara 
'aral I viw ’OiJJ *IM8 aa^v i 

flicaaaia uaf*i^i acaii—u'l’J® 4i ai^isav 

fvsiJi afacia vea afaawirav aa aaa i ara'^Ji aJiraca 
^wwa a5B|!i fiai ^ caia S^aiaca <«vW 
S’naicaa vs ®m awa «vW S^iwicaa v® aRc«ia 
SK® 5 ® aca tv ata*n«j caN ^an ^a si fa«fa vai 
assn I a?a fasiiv csil—aawsi srasla vtaai 
la^a aa«i vcafac^si, aatvi^v »isi fasnea 
afsfi® vcaa fa I «iasfB a*fea fawa arasla ai 
*t«8'§csa (fvfs, c«v. aia,' caiw) aiai nfis <«ac 
faaiM ®w<afa I •nvisi a»fcR« aqpi 

eitaaaasi ^fs I sea ^ 1 * 8 ^ *ifaai« 5^‘s (f*fs, 

• 10, Utfaa tt» IV-6. vfVVtVI.70003 


CSV, Ufa) aafvja aafa e ®® I sracsiaMftrf 
aWavra vaia e slfM f®Ji<w^i>m, ««f*ifv^ afa 
tavaar aMfav ara en^ awia aaa enc^i aga 
*iaicB(a ^^aia a^fs faca f6®i-sTa*n >ii vcaficaw i 
a»fCTa faanaiaica nft »fasi?^ara sun oifsfas • iff 
•laMJia »flaa aw a«fca^ « 5 av^ wis vaewe wafvia 
vf^^naca aiBiJ? vea wsimrai fst«(«c«ra sks^i <31 aa 1 
cawac'&a jwb caev^ t«a<! *i<si ma wttsiaifanra 
aj aacaa wfaaa « awara aai faca i wifav aaiiwi 
»iafsii 4 av acae ajoiv^ fv^ fvfsiara laaia vac® 
wicaa fa 1 

cawat^ araai hiw—vh aw raw® tafai ai 
arsicaa aiaitai aifiv farai aSia 1 fraaca « aaarafav 
faapflaie as^ caiaa vaesa 1 ®aai weaev 
fawia vatsa ca aisica raica arfaafaff 1 aisia ralaa 
e wiUiaa raai ®afaai 4 1 aai# acaw cvawsnn ®i- 
fawcaa raai aacaa ays airaii facs waa«l aai 
aaiaafaawa aaa ’T^ialcaa ewa faaia e ^rafanwa 
vewa aiarataja wsicaa awics ®if®a saa raiiia 
aaiaaf ra^ «n 4 >§ >^w 1703 ^j^cv »iaaiiaw sat 
5'5'g‘saw ai ♦ifl'^siaipra aacw sv ^^9 aw awa 
vcaa I sa aw ipff>^aaw 1 aww? aaa ®cw saa 
fv aiwiafav fsai ac6—sffi fa® ^ aaa faait fasfvs 
aa I vii, vawi, aiv wi^ racw eva ? fafsw 
sicn ®iai ♦ifaas 5a eva ? s acaa aaiaica ahewr 
a® 5W araiasa acai saa svffi ♦rawf wrcf. ai aaa 
view as caev *}av aca ®c? ara i s^ waic^fa 
fsfa aia caa iFfraafa 1 aaa-fffai aw—awi a? caev 
»fra»$a *iav vai 1 ai^sai jFfra»da ti^pi ai^f ara 1 
vawiaajaicw ai^sai vacw, ^w ai^ fvea 
raicai sa vraa—vawra wraicai ffff>&a 
jRcaifras HM 1 wficwa si wiaia weaeva vicfi iraafa 
5W> w^pncaa asnasi fa^a vea wtlVfiww sw« 
fewa I aacaa aaa afa {Ff«>#a af caev cafaca ara. 
S15CW aacaa vcw ap «raa vacai vii ^ewea 
aii wcf aicvsraeraawawivai fvn >^twa w?|iw 
asifis fan wic»^ aarf acaw wfatafaewa wuiMaiia 
(ait) sai *pi aFj caev, aaca cafw 1 raw caciii 
•Bftvia wBf<^ sai« araca cafw caaicawi waa 
wairaifav aJaw anana »^ww^i ana sv wi® 





¥«»i*i—»ft»Spfff tevR <n«n'fl¥, tiite 

twan Wc¥ 55 ;n, ?5*nft® nif^ i 

«<I5 ^55 e^ ’»CT « fjjcsCT owji 51P51 

Wcfl fliw mx BIW8 5 *n®i, C¥hw 5 

•ai^, »fTflin*i^¥ * 11 ?® ac 5 it*i ssnsj^fs^wa 

^*IOT ¥Hf5fl I tl'ilJf*! C*WTC*( 

idarnraa wk»iv sw ( 1728-1799 ^s), ^|c®wa 
xm* S^»rc5Bi;i -ftOT ( 1742-1786 «?: \ l^eniwa 
CJRrt vnufw (1731-1810 %) <3 £5icJtSF faj^csT 
( 1733-1804 asit^rs »ric®igi?sji;5 

( 1743-1794 ) 351 5Jn5s??5tfC5?r wwa 

®*f9 RRi *r?rtflpi-?^«Hia 5ic®jg cvc^i 1 

OlPlrtB ?5^5 •ITC'5T51?Jiar 51?! ^ >HJ 5 P?«3^5 

OW 1 5 * 5 c® *na!!i f?! I 

®ncci5lf>1tfl '|£51 

jrfJii 5?® ««!i?i ara?5C5!si Ri I 

' 0®»1 C 5 ?*J, ¥! 5*1 ?¥ ? UQ 9 5 ITO| fjlf?® dlC? 

a^a »i*fWH I ^tasiwi jfS 58^15 encsisitsicss siisjcJi 

1?95 515 ^ICBT C5T8I I C^IW?? ?a»&C5I ¥1C55 

*II 51 W! wit?® ?iasi isia -(fsia <ii 5 ? 8 ^ 5 ^ 

iinc*ffl Jinsr c^fwsi 1 fa?!i «afl msi ot— 

5T^ I iF?«f>&R5IW ®Il?5'«n>! 5H «!n¥|5 »IK«iaif»i«5 ?51SW 
551 a?»r—csnsi5lf« 5511 I*! flliw 'ElCRi ^CBI «IR15 
5reitJ!« ®1!EOT fstisl fa»8c®S5 5115 5I3tt5 

?*rc5 5irc5 I 5I®I5 C5CV tn^ 5115 5(1555 ^515 615! 

«®tsi5 *055 5¥5fa ?!ica 5¥5raa 55 *fRi5*[ltQ 
fvjSl t®I5H 5]l[*ff ’<F15*[Tai S^5C5 fWOTR I 

<815*15 5It5lf5^ 5Ca 5¥5Wa *1155 ®11^W 555 ¥515 £551 
C*W 5'&!?fa aito 5J|5 'flCVS 55 <5IW ¥W CUCf, 5¥5£5 
*n5C55 ®*H »I1>I *rai«r5¥1 2®?5 5C5re 'fl5^ ¥I5*11£M 
«l5?«!«d 51f:a £Sn8[5lf® ^erw !1l l »fl5*f5 «ll»[ *055®^ 
«nc51 *155 ¥£5 aioai C*W ?a>&CBI5 *155! I C5 *ni»! 
5llf5¥Tt ¥£5 'f¥5I5 *15 fa»&C9r £5¥ 5!^ <51^65 

¥C5?«51S1 5!5£ 5C»irit5l5 «ll¥t5S1 >a^ ’BW 
acanfsfl® ica ®k5, ■masiita 3515 ¥5C8i!i <it *nw 
5raiCT^ mx\ M 5«W C5i1 <B|?5KSf51l ®i« 

fff¥»ft!i5i5 5i?<B»f 5»i 551 faw, arai afR- 5r5 ^sila 
51^ mncgl?5 ¥ ®Illf»!® 51 5I»lf¥©f5¥ anfi5C$5 ^CT ?J5I 
’TOT 51^ 5fearC5R *fPI « 5155 8®?i ¥£5 I ffff»^5?5l 
5T55I 5C5 8515 ¥5£® iP?®^ I 

TOl5Tf5£5 fwi ¥5£® B!r*1Wl—*1115 5®^ 
£51¥ «5 ¥815 «n£5 I . ’HP! 5I?| £5C¥ C5?5£a CTEH 
5T?pit«IH ««R ¥5£5, t¥^ 51£? £¥5 ? 555 


55 ?¥55 ?i¥ ?i¥ si?5lP!l 5E«| 51 £5^ 5|*(5 £55?!? 
¥n®lf¥5, ?5?!I ?«815 fjl^sraiTaS* 5W15 f5515% SIWRI 
t5f 3 S(?B¥ 155 f5ai5 Ca?*r¥ 6 5£55¥, 8515 5f5£»15 
£5 5i|cgiE®i1 Q 51?5IC«CS15 ?5aiC5 ¥»I #558 55 1 1?. 

®1$ 51—ill¥<B15 ®I?lCSf5 « 5-115 51^£SI£¥5 t5?5£a 
S55ifa¥ •^ferc® 555 ¥5 Cbi^ ^jpsi 505 «£«r ♦rf5*ra 
55 I *Bi?¥15 <155i:j?5 ¥£5 BII£115lf5£5 >51 58515 ^IKBl 
5WE1 ?5*5£*«f5 5£«f5 51 ¥5l'?5 51'*fE¥ £*nf5i£¥t55 5£5T 
555 £511515 ^85 615151 ¥£5 5l5cSI£¥5 *015 « £¥f5¥ 
£*fC5I5 1 »11C®iaif5t55 fiei 51515151 Bll^'W 1 

'«®?55 *1^1 l»i?5 ¥n?5® e 51?5 ?5HE5 ^^tSK¥5 ®t5R 
55 £¥5—115 ¥155 50*111 ¥5£® *n5f5£TSl5 51 I 

¥01I?¥C55 ast^lS fe*I5 ?1?1 ¥£5 55 ?¥|5 5W1515 
5B1 I ^fft5 'SI0?5£® ¥»I a«(£5 f555 5£5 

51|CS1£¥5 « '5|?5IC^C5 £l£8f 515 I <if «l?5i£®5 5055 5£9r 

51?®^ ^s((^ I ®|5»(5 ^ 

'8i0?5£®a 5C5f fSffl ¥£5 5f5£5 af55® 55 I 1783 
24 l¥ ^5 ff(lC'ei5f5£5 »a| f511C<8 ¥055 I 55 ?¥| 
?5515l*?5 ¥5515 5?8C5 25E5 ^5 aof5E55 ¥0¥IE®?5 ¥5 
51E5W *t£5551 ^£55 515JE5 151551 ¥£15—¥¥15 ¥0?5£»5 
5E!? 5?'55 5«:51£5 C¥I5 IF!«J&E55 S^5 55 5', ^Iil£¥5 
*1115 « ¥55 55 I SF?¥j8'55W 551# 5£5¥, 

2¥, CJIC5I, gi¥, ?a5^CBf, 5k¥, 51*l515, ¥n®rt¥5, 
5515E¥0& 855 55'l5't£*r5 ^555?^® ¥?5C55 305 « ¥^1; 
¥1£®1C1?5£55 £5hl555 f3¥l<®ia a8??5 I ¥1£®151?’K55 
a^I£¥1651 e 5£55Hi §51 ?®?« ¥£l| a?®?*® 5¥— 
af®f6 555 ¥?¥C¥£5I 5C? e£®l£ai®®1£5 ¥!?® I ¥155 
5¥ ¥f¥J¥£5 ¥«(« ?^£5 5131E51 ¥f¥£¥5 « 51<55 f5B£«H 
¥5! ®ia « ¥l£¥l^a ¥^55 *515 I ¥l{5 51 ¥5»n 
555¥1£¥ ¥1^5 5131E55 ¥?*£¥£51 5£¥ ?f5l ¥« ¥J^5 
®l^¥5it^® i®?5 55 « 51®1£5 ?S|£5 515 ¥15 a£? 51£¥ 
51^1 51^ 555¥l£®r 5131E55 ¥?5i£¥£55 5£9r ?f5H 

Cffil^E® als*!® 55 ¥5< C¥H ?¥8^ 51®1£5 fsiPO 51 I 
5I<5®¥£¥ ¥5¥11 5£W ¥55 ¥5£¥ ¥W1^£®5 ¥f«¥5 
¥rt£51 >i£Sr ff 5C1 ¥rt5®t^¥«i|® 55 <¥15 ^ 5Ti 
?¥£5 ¥1£5 I ¥55 51515?5¥ fi515 a61£55 §£¥£<51 ¥5< 
ff?8P&551£55 f65-§£«|W¥£r*f ¥lWI5lf5£5 ¥11*1? ?5«55£^ 
( 1789 ) Traite Elementaire de Chinie 5 i £5 

t 55 Jia * 3 ®¥?e afw ¥£55 1 *p¥?d t5W£55 Piinci- 

pia*¥5 5£5 'g¥5‘?5 I 15155 iW® f5«IP15 ¥£5¥ 

£¥£B^ ?®?5 <¥5515 £1£5 C*l£55 I ¥1*!?nC55 5C5 4l5 
5^ ¥£? §£^511 ¥f«l® « *15l«i¥55}H ®1?^ ¥l£»nS515 I 
amis 5515E5® ai*j?5 ¥15-ai15 a?i515 §85 §15 ¥1£¥| 



im I# 




t 37«5 7«-Sii 


wi *««^i ^ I CTflf ^ptna?® I 

^ «iipj tn«it« m film !®fsi ’nft'wi vs fiwR i 
■nc®nnf>ic«i w<r S^f5D!*pf wsfsi 

f^wfs I siw^ai «wiT‘WPRt ▼!« 

fef««rfwi, 5»«55i TOi? I f^'WR! «wn*jv 

siS»r fiOT!? ^ a^nflc^ i ajjmip« at® ei^w 
^fi ar^w Ji'sifa® ^ i f»f®w Ni^’nra 
*«Hm ' 5 T 5 i®TCT 5 ai« faai^- 6 $it¥^ eflawj 

>11® T5»iict a?*! vRiJi I ai^»i aia asw 'oia aw faw?? 
tm aviT«i® 511 aiiwa anfiPia «ni¥K®sit ®w 
jjiCTCwi «n®W •jf® ®a«tw an af®wifa®i« 

▼am *n4¥aaiiRi▼»!< 
♦wv *iw « *ifaiwa 5 i«i fsi^iTs® 5^ 1 ^ fli>pw 
af®aia p m afaiwa to afaicwa W®n 
faaa«Sl asi^i « avw^ia *rif« 1 1785 ^>to 
T®fsj iiniTOfjiB Bifav'Si e 1791 
iwwm ^ \ afaw fw (Sia iftw «Ka^ ?aa 1 
faacaa Jiaa aw aa faiaaaw aa^agin 
a?a*i® ®w f®fa fan wi taaialwa ai^iai 
▼ta ataa»rt¥ fa®ia 5 ?jti m ▼aia cs^j ▼aficBR 1 
vm awaia aMVTUsfsia® ufsi cum ata 1 
■ncasTirfaci •35 la»Rl liwa ai, cwcaa aiai cair¬ 
ns « aiapm ▼!:« aci afeaerca 51 facw 1 
caa ?▼! ▼m f®fa J.^E. GuetUrd (1715-1786 ^s)- 
»« acn ^aa^wa <5if®aif5® ▼cw « ancaa a?aa amwa 
awfea i®fic® facaa ai^rai ▼caa 1 1768 ^ito 
anwfa^icaa ji®i w 1 1775 aa’iial aiia 
▼laawi iiaw w ««a< ai|a « ®aa»ra auaiaiBai 
a?® aaiafta SHf®awa ▼caai 1778 f®ja 
wafata waiam 5 a 1 aiaiai aigraa vkw ▼Rfata 
caimmai fw aa «£▼ ^aia aia 1 wa afai wiijft- 
wca awi «aiT«iw«a^ iva® ^wa wafaca 
wsnaur am 5 ® 1 a-aina awi « aif*wi «p aawal 
e^faw maw wi faca viafaca waiamai aifi?¥Si ▼« 
^amii fac®*n wfag amwaiaa TO«i«Ji5ia. 


fpa ▼ l afaci CT a \sm mv 1 aiwaaita iicaa 
fain c^ia iif^caiwa fana 5 ® ai 1 »fic«iaTfaai wmi 
«ic<(a BRi viafirca 5 a fa 1 i[®nOTif ipiafsitawa ww 
f®fa fiwa a 7 [®f *ia^i fawi affifiaTw 
*ffacac-f f®fa awipra ^fasicaa amnaa w^, ^aaafav 
aaia aicaa aa'Sa ▼caa »fla< wi cai cacv «m mcaa 
ai <«ca caa a^ *[>31 maa ▼caa 1 toaaane 
f®^ aancaa w^a 3 W cacv mnaf® aia fa 1 1787 
1 »to aipffaat a®ii a®i fa^ifs® aca aaawaCTi 
afsnto « cwliaf®v ^f®¥cm im-am aim, aVn, 
■raii’iia, aataaml, ▼ami, ▼af'a^i, p a?f®a asiR 
¥caa I afaam awa amia® faaica 1790 
f®fa aiai cam ew « wmai aica am ancaa 1 
fe¥i-®iaaii Sna f®f5 vca^ cafS¥ aaif®a 5 a 1 
1794 '^j^icaa ca aica eiirsiaifaca ¥rcai ai®m ta 
aaafata cwiawwa wx awaica awa awi 
maiaia araia ▼fscaica 1 caia ¥aiaf fawa Snre aiga 
'§C 9 f £a?r 4fa aiai caafa®^! ▼icsfa ▼««, ^la ejaiaiai 
Jamifav «iaaicaa ▼ai, 'Sia afan sfaa« aa^aa ¥111 
^ aiaa® af 5 ® mia bri a| aaiaiai aifia mcaaa 
tof¥® 5 wa I mc®iaif^ faw awaaia »fl¥fd vm 
ma vaia wai fasiatva vm m ▼ta^ faa aaa to 
5 ia I fasiav f¥? an caa—¥aiaf aiaiaa®ci faaialcaa 
ataiaa ca^, ana fasia^ aw^ 1 ®t®t|C 51 ▼«! 
nm feifnaf ai ^ca^ fasiav mfawaa «fl¥$fa£a 
aa*ia mv ciacaa «ncaa caa \ ®fa®caja faipaaia 
fa 5 ia¥ ▼f¥aiai« vcav aica ffaa *raai ai*ia« 
af«® aa I 8 $ ca siTcsiaifacaa awca^ 4ia 1 ^ 
aw c¥c 6 £¥m 5 »i 1 <*a*ia^ ^ ♦nw 1 ®|e f®fa 
f^a. afa, « 1 aai'|fac® ai^va lafaa aiaca 

<« 3 «u ▼▼•aa'fa 1 arecva aif«i® ufac® fiaf«® 5¥ 
anc®Taifania caai mia mia ta®! ^ fawii 
c«fK¥, 51 W, cwc® < 4 i¥ia a“f¥ cafaa acutoa—<*|a 
▼▼ffiawcvcS c¥BK®?^ area ai, fm ta^n ▼▼W 
aw »a¥CT! a«a« mm !▼ ? 





CTWfl « Wcfl virts 

wi intw ann^sii* prrea *ipn 
wpr «ft»jwc5i ai*j¥irt9 «*« 

aawFfti "ifw few I ^nwifl *iwj ’if's® *ittj 
^*imw *ron i!f®"!f» ?3i i '«l 

smnwi^ «Hwc? f^fan fim ji’^h 5 « i 

«iPnOT« «flnftsf^^ ¥TC^ «fsii a "ift ^ifaa u[# 
aicv OTRai j-aic^i CTU vw >jni—ai*i“t!« « ^ntiv 
■if« I ai*nTT« ^arTmi « 

JCT I Bw Bw-sfsiw 5i»j5»w «ri ’nfi’f "iffs 

aniwR I nv^qui w ’qw, ai*! « *ii!iv •i^w 
w?rnr vi^Jicua 55 ^ vrt 

»miTCT sn^TO vw I *t*n«if^«rnii arc*Bi *rfisn«Kv 
c*PR ^nwfflca a^i«i w 5«i, “itn afqisii*! 

casHi{ ▼imts ’q'qn >qra « 

B«snn inw? ww cviws ^ 

(▼TWi *iwil vmUv f^fjsn ifm »ifi Swr?#. 
* 115^1 ■on^'O m frtaw ?«1 on*iiOT?i ipnsfjiv 

Wnmi ^ Sai«rw^ ^ ?a^ oa*ihi 

—«cvpm). cu^awT^ « caiffijq 1 

W afH «caitfijq »ff?Ri *wOTe 

•w^ oif«i¥K“i "ifi^ ¥11:^^ ■nil wcv ?a 1 
c<r^ CTW, «n*njqRi >^itcw »isis ■rf®?! am 50 £«k:v 60 
■rsin «£▼ w 1 

CT»rt« Wl CVIC^ sqc’fw wtsa 501 "iff 55 I 
^c*f ’if'B® *pT 

?5*n^ ?i5Br ac5c»i« onw^ <5ia‘t5aaf5a 501 »«▼- 
■i4*i (monosaccharides) ’•a 1 ai«ft 

c^TCT w^c^TW*! Jnsnw^ <ii^«i5c*ra »n5ic5J 

PK® T^tc* ayvw ®wh ^c? ay^riw-d- 

^arafsa 55 • '5^ ctHSA *1 ^ f^aia Tmis 
« 5a £!» I fnaica® aisiii ai® ?5faH 

▼•ni «f5aw, ii^sj a?!a5 aqnw 5:61 

c¥ia 5T1W ayaTWS a555i5 5f5' aiacw C55a«n«( 
caiCT "rfw jpf ¥w aa 1 a*ii5i5. 5|^ 

aiqfts c5Ta 5i «pm*H «wi«it5a afiWai wi 
5W5n5 ^5 5ca aic51 cai4t5 f5aTa ff5J5 aCTca5 
*D?i fli5*nrp( BUifaa <55^ facasta •na'f^ofli^a 
5C5 aw I fsipww sjawTsa 55 Bi^*5i^wihwi 
anfacfta wawfi «5q facasiwifawi^—’S-vawS ^ 

• ajtca^. ifftfiwi .709001 


aftcaifafaa afww awa aa 1 ara airfS anfaa 
^arafsa 55 iiiaitijv *anfa6^-caMsj5f^’-« aara 

ai^fda antaa Kff5 Jwiw a'^'f wtia 5C5 arta- 
ar^-aai^® e area ai5«ia 55 ««5q a^ afi 
®qaa aa 1 

caiws ?i^ Tawiaaicas aaicaif^a, 

15^ SKsiasits I a?fta a5a<rpf5 aaw 53af caiffisf, 
caias aT®5 ca5 t^»j^ca aw aa 1 caifda a«K*i 
«nif»CTi anfjja^anca Bna'f^raf^a 55 \ omftrai aoi^a 
ai5 as «niC5ifJi5i t^wisa aa faa saws fatfii 
oBifaa S^aa aa 1 <*| faciJi «mt>i®'y[CBn swi^ hqaia 
fs5i5 aqa CT5 1 Bw BRiCTitiwi. ^^fsa aitfaa, 
^Sfasi . 51 51 Bincsnf55i ^ca caw c<ct fiRqf® 5 a 
5^1 a^inf^ca ajias 5iia anw 1 

«IC5 aTrfi5i5taS, C55a«nq( e carfSR caca 
«nsiia5 a«la af» feqaa 551 aiais nai a afiaw 
af® 5?a® aica ®i5 jr 6A fvg bitow® asTi 055 
aiw aia ai 1 arai af« fesawRawt awi^an 
aifta® siai a'^'feia aihia « afsaia *31 m i 
afsaia 55 ®i5« www ^561 ai'^ai af® frifn 
aai caifa® 55 ^ ; Bisfiq f^aia fjsi® biw ai5a aa 1 

bictIS 5ai 5aa, «ft5t5C55 a?»5 wwa airirffai 
aaia asi 55 » af®5 siw aiwfsrs aaica® 
snsi aai c«Ka W5wi®a aa aiwf® aiaafi®5an 
55 —ai asfi \ ‘aiwfifaa cinf a^ifSa ^wifJi »rac# 
ziaia asi 55 1 a‘t5ac5i ai»5 ^wifsi srac^e ««aH 
aai 515515 a5i 5151 caia 'efwifsi® anafiiaa 
cip^ 100’-<<iaai5 Bi<i(-<iia aisi liJ wiaifa jfn*f'pi 
5i5‘5ca, 100 anahi aiaaf® fe^aika 551 ca 5 a 5 
m m awi a**i«f wfia a afiara 5C5 wpiipa wa 
100 anafs af® S^aw 5ca 55n 55 ^ arorw 
'anafsfaa cii^; 100 

asl^Fwia aaft aiwfsftifta cailS*i »i^«%a onh® 
asai (completely oxidised) ai^^-awit®, 
Bi5iwTf55i, ai^aw Bwi^ji, Bia « ifaf fBaifa® 

55 m al® ®5a« 551 «^®it5 a5l^ aa cwai caa 
aa m caif^a caca 5*6 faanaiwfs af® ^an 511 
caoKB Bimia® nw, aaa aa »lf aa ow caifSa caca 
sno 4 faanansrf® af® at?}^ 5raaTai aa^wa 
owawH a aicWqjcSi of® ai® anwfsfafiia Bdtiw 
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vjcn CWCT 9*4 « 4*2 fTOPTTvimfi •^ff cf«. 
cn^mwf « £«▼, q rocw "fstca "ifii 

♦fTrow PWFi *r<(WPi 9 e 4 i 

^luncw “fates at® fsfa®^ “if®s aoifflR i >asR !▼ 
fssnsi^TC5f<3 “ffss aw 55 f ♦fatvi ves wan cm ~ 
fsaw^icsr a?® s^ia snsnwa “latcaa ©iwa afe farcan- 
anw am «q¥ fvOTiviwfs “if®5 awwii i f^^ncs 
uivcR csficTs igst aflf^Jf 

1500 cm 2000 fvcerr^iwfs- *ff«a awisfsf i 
■n^tffv wwa 5icsr 5R af?a'S^“itsf, m 
1200 faFcaTWwfis wn fvwi 2200 Ivwiviwfsa 
rtf“f 55 Jfl I VKBfi ancTO swiCT 5i^af5t« “iffa caf“r5 
«!<! 5iw >FI< « 8?®| 55T5 SfaiC^^ 

5jf5® 55 I 

faama® sfasiw C5$f “iffa jkswj? ®i aiaei 5515 
♦fs snsnwa 5»fiwai, 5 ^ 10 ?, cwnjisfi f^^si 
5fsiC5a fsstafCTJ sfRi «ifafa« “ffw acsiefsi 1 5 i»i’yi 
vifsaf afsHwa jict 5« wfw sifsa s'^is affsta® 
30 fvcsnviwifs »!f®a acsisR 1 c’fh oif*FCJRi Pi»6iat 

51 tii55f5 caFR aw wiaaia 5ift« iit ca'fts ara'g*® ^ 


{ 37fBiI art, 75*85 5WII 

nii3R i emr <ii5f$ C5“ft ¥if5v *if58i5 sins wm 55 
C555 f5rf[, fCSRl ▼rtf53fl 51 C5T5 arfaFCaRl 

; «iw5 5<f5 eifisfa® 150 ffcwvFwlas 
acaiflRi 5131 C5“ft af5fg5 aFcs.aiPRf acaws 5^15 
«if«f?® 400 f^ceiivfffifa 1 5r«i^5Ria afav enw 
?555r c“KBnaT? f«FWi ^lairaw^fralcf *5^ ca*?tw 
capsfl 515 I 

5151 C5Car cafR 5-CR CBIiar 55afa51«! 5iwta 
5^35 arac® ana 511 C5r j-wft tficvaiw < 5*5 
5 US ana 511 ®CTa afaaiv 51 55 s 555 
aiat 5 =}?S 5 ’FE^a 5 nt vuv 51 :^ aira ^\ 1 »ESf| 
<511551 £5 515 %m 35*1 ^ta 'sia 5<ii5ffaf«pf aiT®- 
f5WC5 fafwi 551 4^ 5ii5i« aE55*iia ^tasw 

«Ri 45< fsf^fS 3C55C^ aflCfifS 5W1 456| 5I5815I 5WRa 
0151 ▼rt5i^5, c55aanf a caitSpia arn»ifaf?F«F «iig. 
5 «nffC 5 3*75, 9’0 m 4*0 fvceiwianta 5ai 5 a t 
25-30 555 55^ a!5ia5 ’^55wa c^Kfl ^imfafjp^ ®ii^ 
aia 45*^ aflPF I sfteaiiv « 55i£55 CiFCa 45 afa5R 
cEaaRf® ^F5 1 a'Wigia't ®ii'Wc'5« 4^ 51 a sr 
aia I 




fa^ra sRiasta* 


5c 6 I «i55 ifai FisfHa wra oi^a 
£▼1515 1 Fisa £31 faiifi 5 ? 55 5a 45 «t-«5bi piai 

5W 51, dia 3^31-£5 £31 5E5V I W 45f515 aipOT 
f5^i® sifaw ’laifa 1 4 £3i «n5iwa R^iaiai W5i 

▼511 cut w 55CEBI ’a®! 5»f^ 3E® a^ca ?▼? 
Jllaa 551155 ®a £5^ I 51P1 fvlC3^ £3151 5E5 51 I 

4 ^ 59^ fm aiEBIFidl^Csni £33 5t l 51|5 

5915 5naia 31 ^ 511 553 3155 59115 aa ata 

4Ca5lCi 55a 555 £aE5 31^ 3E3 £3151 5E5 511 

£ 5 E®^ 51 1 55^ aa 3E3 aE5 I fa? acaa 
4a^ f^aaf aEii aiaai aacirt aif5 591:35 aa 


aa*!!® ^ 3 rti 5 55 aicai 51515*13J jot aca 
9555 afaaia a3aai 2/3 3131 fa? £33 Jil-i aca 
•55 51 D ®af53ca^ 9P15 afawa a3aa 27 3131 

ai5 3^5315 5CT 4$ ^5 afa5R 3Eai 

43 aaii £33 5’t*£T a5£35 aan 5 ai scai 
4^ aiics 515153 59115 aa £3ca es® Jif-5 aa 

£5»n 35 « 315f 551 4$i 43 3rtt 515 ?a5}5 

BI15E55 £5£9e 91311 3R£55 £3Ca ai551 aif5- 
£59C¥ 315C3 9£a £5C95 €35 aa5if53 acas €aC55 
£3Ca 35 9C3 9C5 I 4taCB € fta 3^ 951 £5 351 

£5151 515 511 


• aa, ^[▼la 3ifi, 24-*t53a 





si?T»niiraa iiivffi i 

•fCsiMift 'sic#(^a «ii%ic5i’*i ♦fc^Jcai i craiscsri ♦ft«i i 
C5JC*nfwfi»i fwfRHRt c^itsr i>:Br i 

' s>rff9T I »n:«i f^ics cwsi i 

^H«l 

«IJ»I»nS Of*I15f^«J i C»«5^1<llf?R^C3 Wm CTH 

5it®rai’*i I «ic«*a f^asi csict c»i5?i 

*mw>«n CTJiitJi^i (|(5 ^fsisitra ®«R c'^S f^sr Hi! i 
fecfiar, 5if«r?ii sr* 5j«C93 siwi *r»rR 3 

CT I Wiciicai’-T BR! ^sicsc^ir !FIWa 5®!$ fjjcnc^ 

C^ra*Jl ’^C5»l i flvp f«^si 1 tf^ ^5T*RIIff:i*lT»i1 

SiSRIf ■iwlfl’e •fSlWJI I Cl?! 'GwfwfiCTS P^l 

‘^!ici>^ ■a?iT6(9?5’-a gcii T^f^? ■»mis « sjsi i a«icsi 

*fca OJi^TCfll’-c viCflCKI C’i'fe C^CWSII €lca 
^ICV £«r««? 5« 1 OII^it?l'«l 31£«R!1 C» 1 ^ 1 CT‘ 

pn:*nT«5^ mm sitj*? aiijR i «Tw>59ft< 

'IftV ^jf®3J18 £®ICST t ??!!* *« C«tC«F| f®fj| 

«n«i«i!| a’vm «. 'aie»i?!i ®icv 5®ii vsc® 

ajH I OT^ «Wl«IC^a ^«(l SCTq f:?—«ii^ 

f<C*FTa sill fillsi, !»»?? ?ll| |^t?l»I ®lf5T?Ilf?F «f!'8 
Ifisj Rial'S «ni»nT>i^5i I 

ffJi*t P^caifeiaciia waisi •iraic-tia cac® «iicar i 
iflviHTfi a*i8 afsffsiH aa ®ra afaffwa swif-g ac$ i 
^«ifi Bwc® «iic* wcmfsiacHa 5j<5icv c«a 'vca i 
®w f«F iisnav ^51 Kac® sii faa aiaiw siiai 5 cac« ? 
faa acaK-n afa awi 5 ca a-caf ca faa ai facaa 
aa ?fa acaw vacsro ailw cacv caiana c^fia feaia 
aicv ai ? far ca faa, ai fsfv^aacaa a'^i'f fajgtfgc® 
caw ? ®®TTa arai a^fw® ca aa faa acaia v?i 
®a ®i c^naa vai aia ai, a^ra 5Ri • cacarfaraacat 
faa acarca 5 ® 5 i vacej—fa!:»ta vra asfsi® faal afa 
acawi vai ®ca aicv, ®ca ®i caia^ ai’sc®! ai • a^ia 
5ca *i?ca| I ®ca far dviac*! :ac«fcaa afe? caFi 51 ^ ? 
catmfwawa aisrfaar i^^l 5caft»r ? vRi^cai ssic® 
aicar aacaiacva a® ^a cac^i aj 1 

<«ar.»i' B?fi«j afa ^«a vai 1 ®i8 f^a SJ* 
—j’wa ^f6«f ®i«ia c^wif^awa cv c*® 
am sms ■f*»(aiar*^incw ciaj’iJi a$ic® aaiafa’Fa * 

• aiitaaiaft, 

7 


'Im faaiiw iiiwra cacaifsiawca afa faa acsut ram ®®ii 
▼ai CT ®ca ca faa aia-nl anacafaaF aiia mi c¥r 
faa 50B1 c¥isi eical a«a aa 1 

«iiBcafa¥ afa ®a ®ca ®i fa^ica aara ¥si aica ? 
fawitaa a^ta®!® ca aiasat¥« asa ¥ai aia faSfia 
¥ii¥ffic®aa diPnajilfaa *t®f® ataiai ¥w 1 araataw 
anacafav acaa vaiw ®i c^'aaTf'ac® <<ict wai 1 
cac^nfwacaa fi^ifav ai ciaisifav ®! c»a»f rl'ia 
C¥«[ ■<aaf¥wl asa 1 ca cva f«®ica fasic® aim ? 
®r 5 ®iaia BacsTi ■»^aa'tfl faaiT® aa ^igaw— c¥MS 
awfv® ciTcsE cacaifaacaa caa t a>fda ©laraaa 
cacaifaawi caa ni^iwia oncaaa ©iRiraa fafsR 
¥i 5 acaa aliiaacaa aim 1 Ssa <amn aif?® cacaa 
ancag film an »cai facaa aim afa® ®nts cacaifnacaa 
ijfia aa a^i ^ica ai$i cacaa a'SKa 1 aafaiw 
aaifa® aw caa^^ CJic^nfeirma 1 diaaw affia 
iwnaa ^l^sa faasral ®i: «3awracaa a?*!?an srcaa 
f®fa faSda «(iiati;c®aii anaiailfaa aaf®c« aa'^^i 
am cal caa^ceg ciiacafaa aimifaa sraw «»? ?cgc® 
caam cacBia 1 awiaa®s aiaacac^a caca ca afaaia 
cnacafiia aica cacaifeiama caca ®i« c5ca c®a‘5i«i ca*fi 
ciracafaa fawre 1 cac^fifsigcaa c-’ia zna 10’4 
fjifwow aiBicafaa ai^ai cac® 1 cataifeia-ca ca 
awcafaa faa acaica 5 ®!i agi Ji asiaica cna 
cwR a-^c®* ciaaia «Ichi ai ( 

aiflcafaa anf cater i aigcataca? aisaiqfaa 
faanca caai an casca ciic^ c®fflaf$ caifia «fla°s 
caaifsiaK faSSa 1 >flaf5 <5iV®t?5 fi«SSa afa cascar 
acaa aaicai m ®ca cnaOTfacarg vuwfe c®af»fl aa» 5 ifaa 
( «f®Q «iiiafd® ailcaic^ia wa anacafaa ) 2®fa ?ca 1 
r^lfoa fawiat ®ts eaiacaa cacaiferacaa caa^e® ^iSta 
gfas afaatsi ^ifa® ama ^aa? <*l caa^^. caca ca 
c®Bf5.n®J fa^la ^ ®i afaaicaa aiaai aca ®iwc>ilaa 
fa afaaica aai «iic® ®i fa*(iga acaa 1 snaacac? 
®iaar*ia aaicrfa ac®i anacafaa© sjwiiqj afaaic«i 
^aia I a«, caia asii <fla? aatcaa 'siaiiai <!?«a 
diacafaa cucf • anacafaa acaica 5®5i©fa® a^ai^sii 
a^caaa aca caifiisffi caai caca fw®ia. fa®fa e fafc^ 
diacafaa icaca aaisca 279’3 188-7 i«a? 11*6 
fafaiaia aca < anac^facaa fat«i^ catfl caaa rsnacafaia 
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'sint’ifsiv »n»wi^«, 

Qpi«i^ «r®Ri f!ww I 

5 fB[«r ^?a sncfli vroi “itfs® (?(c*trf«nrcR 5 c»riwi fvi^ 
C*WT ’iS’I sifl I ®I^ 5 I 1 W SOTfCT 

CV*nnf“r («]^HCU®TCTClWC*»tWOTICT 

(ac‘>fife! 8 iic?r rjwhwr irei jn«iia ^'sn ^ ^tac* ' 

(flVfil STB C«KV^ sjra I «IPl BiBIPlfW 

PTC’fiferaJicv cf'Qai ^cam ? siMi’vralii 

I cvR TbiTh® ftBTCBni vafi 511® »rtai 


187w a4.7a-8a *»wb 

ev2 «ic!?n aw pmai am fa i w acim 
«w»vicf« «i®w^ *^wi I aica am aicrm 

awiCT aimcafav aaiafa CT«ai wi wwi »«Wfi ca 
aim Kia^ ca aa c'nai^-'afaesa «fafaa'na cac*nf»iaaw 
aiaam mac® OT«ai ^ ®m acaie faai» ®iRitafapaa 
cvia calcaa awn ainrcai aia® i c*nd ’am 
mmcafawa vav aa mica4% acai catmfaifRCv aim 
acafan ai af® ^ fnnf aaa macma ^a4t nfi 
ma ¥ca w® I 


Iff« 

anaalm* 

[ nfim ^ faf^ am i ] 


1. caifst'Qnii^ fsfmama aam ?wa— 

(a) ca^fa capuna, (b)mi5caaT anfasma, (c) fajM. 
(d) nnfnfai'e i 

2. “ai^tnai tcafai” ( Vipera russelli) 
arena camifam aia ? 

(a) miBiaifn^f, (b), efscaifi. (c) mana, (d) cnScS 

3. SFiifaaw aifiimm (Clarius batrachus) cmi^ 
aicaa faaiaf'efam am ? 

(a) siTua. (b) an®sn, (c) smfii. (d) ftfain • 

4. ^lf§Ta->*a mifaa^ ^wa— 

(a) mfea^, (b) a-^cna, (c) aifeRia, (d) ewpw- 
fnnif I 

5. faanaf ^faoSfva ai mifaaia afcawa, ai 5Wi- 
(a) ^lacaifaam, (b) ^ma. (c) caara f ma, (d) af? 

6. naa fetmata *ifa^w ®ia®aria ajia aw— 

(a) aaa, (b) nma, (c) ataa, (d) fa^a i 

7. £a arj a^icn’w aimi, 3ia ^aia 

(a) feifnara, (b) wmi, (c) aai, (d) oni^fafaam i 

8. naai^ faSfjaicaa aiiaiif ca lumw aim 5a- 
(a) emfa, (b) araaifi, (c) (dj fa^ia i 

9. faaspft HK'fia ai mifaaia mcawa aia am- 

(a) anncafaR, (b) ft-m®. (c) caaa, (d) caf®« i 

10. ai^f-faaiicaa miam afei mala aia awi- 
(a) nmar. (b) (c) ai^, (d) ^fa i 


12. mic'^icafa^f mnfas-aa m®ita ca cam aa- 
(a) ensnsn. (b) »?fj®«a5, (c) am, (d) aas i 

13. facaifawifasf ca aia^a acaa am—- 

(a) rniacnisfi, (b) (c) c^cbi (d) an® i 

14. aicaifS^ carpj teSifacaa mna am ? 

(a) f®5ifaa-C, (b) f®5ifaa-K, (c) f®$ifaa-D. 
(d) f«6ifaa-H i 

15. 'oaiSra aia—fafaaSi far ? 

(a) caif®am fafnevS, ^^b) fan®ia a:^rf6, 

(c) caif®aia cgjiai^®, (d) nMnaia micaisi^® i 

16. caifaaia «faceff^^iaia catwacaa mifaa^i— 

(a) cawn, (b) aic^fEiain, (c) ®ia®^a, 

(d) farmaaf i 

17. ‘^aia arfj<l«F’ aia am ®i acm— 

(a) ▼iwfaaw cspia^®. (b) ngtfaaia csFiai^®, 
(c) faBi®ia ai^ciS, (d) a^cgit^a cgsmi^® i 

18. nacaca acaa aia aw— 

(a) • 3 ®. (b) ia. (c) nfa, (d) -gcei • 

19. cmaw n®mai a® ®in ai&dic^ mSaia— 

(a) 5%. (b) 0-4%. (c) 2%, (d) 0*01% i 

20. fnfedm ^amama jwa arjj, uifg fncaa amm ? 


(a) fia « afai, (b) caia? e ^m, (c) ®?ai ® c»n5i, 
(d) aaii« rnimfafaaia i 


11. faaiam fmcaa mimfam ? 21. micaif®a mw ca aaftc® ®m am— 

(a) maa. (b) cmi^J, (c) fw, (d) arma i (a) c<^cn. (b) v?Tmfn, (c) mni. (d) Sees « 

I mimpra afiim ^ m^ m^w maj aw • ] 

mifi, cnt;>Baai. (avm) 24.mwi 





1. 'SI'P 5I^t8W^ "OH 

TOJ af^i?»t® ?ca 5^»«? : 

3. m^iia aw ; 


1 1 1 1 

HHH HiFl 1 ti 

2 I4 pK9 


IIb M 





4. cQPsiawH^iv a?5?^®cfiwa ^fica cn cfiisii^i^ 
nic^ ; 

iiTC?«; 

9. i]®ia Jiaa <snf«i«ia'*F; 


10 . *rfaa»icv anawi caw ai aw ▼«! aa’am; 

13. tawsg-niw* ai5RWJ a aw aca 

affl; 

15. anas tflaffi <5iiaf9v ; 

16. caw ^ ®*Ri cii cvi^ wsiaw 

aa fiiacw afi aaca- ? 

17. 3if5PF«aica?i ai5Tcai asa ®iw va ; 

18. Silvas csica?! cww ; ( feahcicas ^naw ) 

20. anca wiacii; 

»«T»rr*n?a 

1. male ▼*[ C9wfaf*t^ BWfasil aiw®iCTifsiJi5; 

2. f^caa OH*?ts viiafS aia ; 

5. cen*ilKff?i iiafS orfa : 

7. voaa asm aca« gwca aw ? 

8. t«afS catsfaw wrfa: 

12. ‘cgiwitaHaw’ (Homo Sapiense) Ja«sifa’r 
aiaW a BaiwRli afteas; 

12. »i9,B*K«i sn’n ga a ; 

14. iswi wiaia s^iw aenai awl6 ga; 

16. ‘»naa «ii»5: 

19. ifl=vtd fsifea atw ?rffl ♦rasii'ifav asn*^ cii^ ; 

'iiiiw «i^aw ¥11 gc®^ ] 



<2jc®f*r?5t^ *[%¥♦ 


511 a^, m. w«a, aj iia^ sii awic^l ^c¥ iJia 

a^-cawm cacw!« i aiifi^aa ac®K¥| 'awwi ®iia aS 
Wijw!? I wa <*¥la!i 51 c’ac® ^lai i 

1. eilfiwWl 51¥C»ife jiw¥ aS f«C?WJl I 

2. onS«wa !K®J¥^ a'acwfli at--*! ¥=^1 

dian ¥16 vaw^i, wfii «¥6i -^4 a^f ^iWJi ^^ac wnWi 

a9|«iii antcii ®n c¥¥i a^-in ’JWJI ^wii ' 

[ nawR ¥0 


3. w:®i¥ fiat m ^ bic»wi 105 fiwii ca«it 
al ffpiaa i 

4. iia awcsw cawt finni a| ffwapi i as, 
a^l C¥C¥ 240 6I¥1 ¥a ¥16 ¥C1»J| I 

5. <it®i ¥ai:6w w^ at fvcacg^ i fsi®i ;it®n 
cac¥ 44 ¥wi ¥a at ffwwa i 

•*♦* sit®n fwt c¥ ? ¥11 i^ti m maipsi 

¥11 ga fa ? 

Till H^ai ] 


• 5 acfUtfl (l"a»r iff^tsfiss wt«rtr*!i^-560006 
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t BT'SJj 'rt, 7*1-8^ 


[ 265 ^5 •ftira «ii«f ] 

(sf) sfw ’vai *frv, 5ra af?:«Ta a^-dia ( *ihik*j 
) A. B, C D <aai siwa fi\m a^->aa 5!WH 
( ABCD SF5I ) Ao, Bo, Co, Do » 

(«i) (2) m{ (3) c«icv ' 

A=-Ao"=B‘"-Bo"=C*-Co"=D2-D^2 

= 105 

lOS-C^F 515 '5TW^ 2^ 5!Wn9 f^SHCai 
a**!*! *^51 «ll?[ t 

105x1,35x3,21x5 15x7 siw 

vii [ 5^0 (1) sw caw ] 

W A" - Ao* = ( A+Ao ) ( A -Ao )= 105 
= 105x1 

m) B^-Bo =(B+Bo) (B-Bo)=105 
= 35x3 

(®) C*-Co* = (C + Co)(C-Co ) =105 
= 21x5 

(5) D*-Do* = (D+Do) (D-Do) =105 
15x7 

srI-Mtpri «n'ir?«fi--‘5MiT*f¥ f-taaw caats afs® i 
aatpn’v-ilsi®! 'sia^'l caai, 10, awi it5, 
5ff9TVI®l-700006 45<! *f?9i:5“l5r— 

18fa, “JHSHSS*! c*! #1, ’vffff«yT®i-700073; ^m- 
12 6nw 50 »fa»n ’jii »iwn-122 i 

vflOT csiiS 'SiiSfS I a«j*i 'siaiica 

si<fla faf®« 8515, Ji?l fenaian e 

®iwa arBin*i»a 'gls’aj flilCiiiSJii 

¥ca»Ji I *if*5Sfaw ^^iitaa Ji2l-*i?aw*fsiia 

▼«n fawa^M ‘ail wiica «iiOTif5« ia:aw • 

?a®la muca cEiav aaii faaiw ♦ilaaff'na 
5i«ia aiW.ia^ fa§$ aiiceiiBqj 

▼cawa I wiica ‘aaNtawa awcai. casia— 
aiwa ©aa a^f 'si'ac^tsaf asi (centrifugal force) 
atar^laa wsi aiiaicsfa (rudius of curvature) S*ia 
fsi^a «^ca'ii aiiaii afcaMJt < ‘a? aawa im^^w 
aiwia? 'nic^isma ^alfia itf aniae cncaw i 

wiica, wiwiw sfef ajwa aria*! e aia af«caw 
caiav faaita® «nwi5!w arcawsi; awiica 
rriCTwa ®*i«iaria ajsal avt^a «isb «fft® f®. f«. 


(5) cacvB+Bo=35 
B-Bo= 3 
.*. B = 19 laai Bo=16 
(i) >a^ ®ica aMa >i^«in (n, a,«(aai 5 cacv ) 
ami* A = 53(^809), B = li^(361). C=13 
(169), D=11(121) 

^ : A„=,S2(2704). B„= 16(256), C, = 8(64), 
D„=4(16) 

aia'ta aw! 5$*aa aia ( Mia A*; A^^ ) 

ca'oai 5W11 

vaaa awlwa a^-joa aicaa fat’*' ^lantsi caai aiw 
c^aiaiD 361-121 = 240 1 disjja 
a^a al-M awn ‘B', a 2 a ‘D’, aicaa ‘A’, ai^^l ‘C’ 
fa»6a5 ■jiiwa i 

ilwa a^-iaa awna fircar ^si^kst ■ tr«ii aita cataasna 
52-8=44, ®ia«a (5) 5)^arca fa®ia a|-iia awi 
‘Ao*. a*l«ia 'Co' aai^rtsia ‘Do’ i 

«<i«ia ciT*n aicss ‘C’ ‘aai ‘C,,’ aaifw «5iia <aai ift®ia 
#>iia awii I d^-aa («?) di^aTca «ina at®ia «ia1 1 
wai atw, aiwa si ta^i ‘«ai a 2 a aft 
dsiiia a^a ^a aw^ ‘fl'aica fecgfa arai 5a la i 

fa.-a aanfaaica 'gla^i « ai«(®ia S^a c«na facacaa 
‘flat far^c*! f®. f®. la. aanl-^aaca aaN '§la«fi aiera 
dac® *fKa ®ia® asia arcana i 

5if«f danca, daiaii aiiai^ a‘«rt'’*fa ai«f®i e 
•oa dlcs’^a ’Fia»ila®ia vsii ^^cawa >451 ^pai^i 
ca^Wa adia Saicaa® aaia latacfa i 

dajica. a*(a5 aiiaicora a^a « drt*Tla®ia dai 
diwisai daps lura, aiiawa aiai ca la’i^a ai:6-cd*id®iae 
iBca<f dcawa tsat >iia slsa asia dcawa i 

a* daiita. ci^ilaal«aali atd ai«aia lal®H 
diaa « ®icfa *ia5«^acaa ®aia a’^icai diwiBai dai 
5ni« I ddica Mia«i ■i®Nla cacacda aialsuWa 
aiCTida acaia^® 5caa i 

a«a danca, lal®« ai-a^a dd-^fia c*idi 
tnxm wial aiw i 

d<a daiica aicaild® “awi^a aala d«n”—<<id 
add af-aat awfv® add acawala laaa diac® 
6aai^ diidcd a 5 ia®i daw» 

artiala, ^dlfia ai5iwi ^d-dwcda inmal« 
awiaa aifae % dw® c®lt<iilaid ®di awe# •w 



1984) 
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tua? e 

sipn asmaf®CBw « ainref a»c»n5 ai«f®K¥ 

^«rn»t'i nm mnw, ^^■vtii- 7 oooo 9 

fcaiT^ fwji 

1945 «fd!CT 6| il4< 9^ «WTJ^ f^CTlfji^I <3 
simJirfv »i 5 a 5 fdc® »r«*u*rfa’» Rsira fJiiniirew 
91^ 9iif csiit’H f5i « saw? *«i4 

iwifa at®wif 5 i®i« ^aaitJW 'si^j-aRta 

waw I ata a?a^ 61 «nn»& kcaifwn 

awi^ wwi fj^wcaa ^5*1 a^ca *jf«R\a «w 

caw Snaifaa 5a f5caif>isn faa»i 1 si^ sn^ 
5 Wia « aaai<i aitia fa^ca; faana B?wia 1 

«iw ♦nasn'ifaat t^^iwa Sara atawif^rsia aiai 


5 j?asn5 ciaqia Saji afaw aw bwi aifa 1 

3^R?tW 

®«n «aaa, apfataRj cata»i<^ caw 
a^ ai? fffacaia^ ta’ffiia, cai?$ia <3 aipnia fafeafa carei 
a*(a vca 1 fafasiW 55^ sjaia cnca awala cahiaS^ Staara 
^a aaai<i os « 5c«a ?a^w o aif^sa aaw tao acaiai 
asai aicaa laa? fafacsfa aca aaaiDi na 1 taftiar 
'STBi^ a^ 5 s cai®, »iJia awia cai®, faaia »ia«i\, ow«» 
#fi, ^a^sisa 6 a #S, cajfaiR >ia*n aca «a!^a tsRia 
awOTW <!)▼ Jisncaw c»ia 5a < c^iaicR a^sia aasn^ 
os 6 f:ia fa^w ^aa^ “trt®a wpo a«aj aiwa 

asfta faww afaawa aw caco aja® a^i »«a< 



fafacBR *fc6i- 

caca ©ckt ®TOTa aiaa®i facawl aiT^a 
tafci taana oiajc® 65 1984 cawara casii 26ia 

ajfta faswa afaaa (ac®'a eaa, fn-23, awi ai»f? #S 
ot9foi®i-6, c’lTaiawia fa. oii5. f^. ) caco aata 

Taana afaawa Scajica *aa^ *nf® af®iia, 
5»4i*f ^foai aica^ 3Fia aiiiiaifacaaia, ®®a « S'sa- 
ofsfOT®! aaaa aif® afaaa, sn»ia, faaiH 
« fawao^l awp « ®wjwj *««« ajstaifaara faf»n4 
faaiFft, fawa-oali ha^o, aia, « awiaa ai?aa 
w faai$ a*ffw faf^aj ^ > afoaaa aaoicaa 


g.cai*tiana 

®» sifsiia I “Ilf'S afsiicaa aca* caco 
Sla?tf®a aiacet^gf, aafaalsf wao fa-al 

a«aa aw S)o*a®?[ csi^i^^ f^caifaai faasj 
5aaiasi ofatSa oiii^jiao Slfaasa caia e osinai 
ocao vm asi 1 >i®ia vcaofg 51 facawf aaia 
5w1® afacaaa ocaa aiT®aiai Slaiwaa ®|r5i^ 1 
fafawa 11 cacv caa a^ aiai aa capita 
gafa^® »ifa caw aaaig^ os o 5a facanff aa asft® 
afacaaa ataa §lsR5f 5 ai ^a^ '^a aidt^ 1 

af^caw—asRa aw 



siwi 

fws'Jfa ( 

*n"ri*nW jcSi «nc»n^T5D (^c6i) £f«n sjtcb? i 

^!f«rw I—6idi« VC* £VTsiic*n t«v&i c*»p i $i—3 iwr;«i a*ic?« cwri i. ®c* aiw *i tvi?? niw sw 
>55 sfBi fiTca^ ©SI I Pfnwa 5|ij* c«c»»cfi •aica^ps^* sfsij i caqwa 5pi6icv *15 vca aiai 3jc®i6i<3 wai * 10 ^ 1 
ararar gf* wala ifivf$ c5t$ a»fn( v»n cviaricRi ca’qjRfficv ?c6i v*ri v5?i ftsv siwaiw fens c^cv wcsi «n»iw 1 

®Rf«rcv: —if a»fi f^ca ca^^fScv vfSf® vca «rf 9 “iiaft viicaaia «i»fiaia«i fv^s’nf'sc® »«v 

sn^wrcacvs lasc^fiVTa »i:Rca (exposure time) c®W] ®nca!Tvf 5 D 1 (lav ctcvc's* <t»i 
»Piacv *jjv *j%ffK5j:v« ace!) ( vifeicvifania 3*^5159 •i^aaieim oiaT^« “ei55;<(t® fuaileisi; ujsiv c-aa 
cvpirW-c® fva«nf® vcfiraifv ffica ^icaaaia Jwa ®iT«5!a sri^vta etaffi c^ieji 5 a 1 3tMia*! '5ii»ui 

fac-ra fawf*® s —bsh <3 fawcRa ^iiSiv-aifiaricaa acai aqataia:! tvc*na ta«iiftcaa vica a^aa 
aif«Ra aaifeaffia faasRav® (^if^gv ) anaii *niic® cigcaia vai ace? 1 aaj<*( ^aaiavial tvc»iia 
fasiiatcv ( aacaa sicaj§ ac® aca ) ssr <3 Tawcaa av wcv «iaf ® vaj aca 1 Sgaat^icv 
®ia ^5!-vc»!C8fa afafgf® ai aiajfaa'srca ^na^ia® ass? <3 vTc«a faaa*i aiiic® aca 1 sniiisTf 
1985 epujBiala 4 ®iTac«aa acai^ asfta faws! »if?ia? vi4iefca an^n biI i 

cafa ca^a ^c5i vca face! c®®ca* efe!$i vca cafac* aia cvfij «naia ^1 f?(C*!l, ®)i3 ^acvaica 
3CT aca^ caeic*!* aaia gaca ^vc!^ aia 1 <a| ©?*! caac*!i «(ia cags! ga^ic^ira acai 5ia:aa cvr ’ais/a'i siisiicwa 
cvia vg'if®* acail aai -acs? ai i onaia cag:! cvc6 ai««i* **11 ®ia acaivia ^csig ^^aa (cag-i) 

»]av aifs!:** aai ai aiaare oiisiicaa aaa ^f'^c® ai cvr cawaf®* sicajl wica j?i s fvg aifscvifafia eival® 
(Lockhead) ivi-'iiJTta -acaaai cvcar ^laiaraa ciTCBiivfKB ( ®Hfacva afac® ) ta<ii aic^—f!i§i cage*!* 

aaradi sisffs® aw ®ia gc®wai ga^ia vica gffioB c^iw 1 ‘sira aaia «i«»ia ailca ^(tss^is® cag^iyf® 
i^9! anaiaaf^ oiivica^ dtaaniisica faawH 1 »*fv c®ti®v viv ? si;j - sfutsfv \ fasii 

diaica ^cefa fj^fa^ ®iivia « «iig®a fv vea 3isa ? cagsifii £!!5 ®ia5 caga ®?® »-5f casi?i vea <5iie!?i; 

da*?!* wgcaa 5|il« -a «iivTa facal? acsca ? { iifiil ^ a?!—liia^ Ssafii 5i§ ) sjaf^v ai c^israifw 
ace! Sf^ca woai aica < ^f'«Sfa5a ai Hallucination aeiie aica s!i i via*i ^icvaica f»<ia Siic^a 
vcdraiiv > faan aeiia cvr S»iia (r^ i ®ca JJiaiaa vcfiiaifvc® n6i aai ^isa ^la 1 

eifcvraiRla vcSiailvc® •acaa'iw® vsitcaa fac-nic# aeii ac?C5—( if sfa Jiacai 'oicaa (isvsicsia *i«ai) t 
“Believe it or not, it stayed like that for twelve or thirteen milliseconds before we 
got splattered.” 'sjcfia 12 fv 13 fsifeiCJiCV'® 'stwHta'l:! W'gia cag«iff®c® •i' «ei !as! 1 c»i^ ^sjcaa 
acat^ C3ie!i' ®T5»rca^ cjtSi a^^gca («flv «cvcwa ««v aiefw 
a£e! ] ^ 5wa§?a acai atrsncaa g®ti' faw« cvia ?s!Ta«4 ^ma^iia sii' 

Sn® a^f«^a«ta fveica fsv!* ^iawv ai *iaaa»fv'Q 5 a ®ia iav!5 afai ^aigaa 1 ai wai aia Jti, 
cana ®i'S* aaia vai, lasia fv aiaai vaie aia ri,— sFcSisnfva ©r® venca't'ater 

jRjts a®i% swia agcvcf)^ wc? iiat ®ra6 acer ®if 5 v fswiae faa^st«jpcawf® acfice. aSce, aiw ®ic® 
< 8 } 5 lc®a arei®i«»f*!® owsfaaicaa arovra 5 Cbs i •afe ®ica ®aivfa® ag c®tf®v vifg;i1 ai vaiy® afisira 
(facfl a« anaii scej ^ a'^® vma ) aai«f iaaifs^v anaii ' ®i* aa « elaa aaif®cv aapi«a 
^f«4ial « fawRjaf vea ^w® gca • 

[ y®awi—encgiv fsoffi ^©aitefi® lav*ca»R 3nT«5H-vfi!vi®i-*—catecai ara 1 


fwwt*t *fr» f%-23. atwi arwTw *s. wfwvmi-TOo 006 «nrfm 

37/7. c^rfintttWl W. »fir¥f»1-700 009 f!ini t 



'sq «itc^ *tT>tc^? fs>a -tcJi 'wtii'Si >i"Ef«=f<# «r^ « ■'ar<?s»f«=!i ?Jt^f3nr»?r 

I m=B =r^s» XO «K»1 

wtaitc*fs» arftsJt^ «fC5it? UBapfe *[^T 
'^»t?t*19 CaiCfli? *tf«5t* I 

'SI|5J?1 b:® 'SiSTif^? -piCaj ^fuc?) la^ =^r?C’5 •tt9C*1 

6t9lf* «rr«r?il wtatUWiJ ^tflafsffl ifl^? 

• «it® 'srtajtcw? •?^:5T59i ®tf^ii biftiffi c9tc^ nvi ^cii «Tc^ ®r^R ?ri«jc« i 

•Jt*fl»t’3r <-<C5 I «K-i5J 5J?>iC? 

!!Ht5I9l *<r<)aB5l >if’Jrfa^'® 

• filCWtC»tt<fC»J f'lC-S^I »Tp5 ^C*ll »,v,si i^f^l - ^C-R- 






r?r'«W¥sJ arfb 


1 ■ 5f^PTHfra®fC^ ^!<j a^ 5Tai7;®fg ^rrni«i«;?R5 f-q^raqs^" 

5T^»^Tsn «wra >T;?o!?«f5 5;'e?n tK?nef^^ i 

2. si;;^! 3?!$‘i^Kn f<(Ji?i csT^j?7p?i ■^»/<q5 siq^n^ t>fc^ i 

3. 5?®^ ®pm 55Tf^r^ 'Q f'^r^foTC^ra ■a '-n^.’s 57 -q 1 ^‘''^;S 

■^f<r»t^g »r«tf6 ^^jcsp fc=n:^ aiifi^cb -whi'C; i 

'6tl^'&TH'4<t' JTn^ITI >3^” csiril^ ■'l^i^ 5J^ 

4 . csii6w;t 6 3000 “icatfij srcin ejT-qsi 1 

5. T^jf-sa ^p%ra, >i4<pr5i^ ?-^st51 <3 a^T®'r<i'ni?i r^isiJi T7 Pj?-i'< 5 i*f'^'®!^'i 

jpc^ai^pl'Q si5®r%i I 

6. *1'W feil «in5^ >f'^hrs 5;'S<r[ ^q»iif' sfi^is?., ; 

7. sfL'sr^ feg- 8 cjt. ¥si. ?<ii5^ tag (16 c>i ?a 24 7.3f, fa.) mf.-^ $jf^$ ir-6?ii sp^nsfii 1 

8 . ^piCTTifte gE^i '^i^TCTi ^ ^ i a<ic^ csrtfsi^ gsfig cac^ <3 ■5ir<r<i?s^fl 

yp^ntf^ srT5?rf?( «i!^C4 1 

y. 2Rr=sq ?p%T^-va^ wct ^!rT^ ^ispiH% 1 

10 . gsw 'Q f^«[W JWics^iBTPn^ 5riqi -^i^iCfe ^7.< 1 

1 1. 5^iw,‘67'i vfl^ aifeii »£i^^ ar^ aa c^i f^s^iji ?pi<j c^aj af<p<f ra 

sjsi’^a a^tt r^Tic^ ^ I 

1 2. taf^ a^f/tra »i;?j;':® a4(7«« >f^f^’'5>n^ c^f't'ii 1 


>i*ai*mi afs^j 
®Tcl >S f^Wg 



'SiThi ^RI 

«RfsflPn*l 'Q *!’rt^^PF f^ast;i->iC5^ 

f^«tCTf fitnit^t ’if^'9CTRi I 




«fl, f-RE>at c^t^, 

- 3^ 


'?T‘‘t, fiHtS 

1^Jl1«t C^lPT, ^ft‘r> '®f%2i^’^ 

^ti5T^> c^!:5l5t^’*l 


WtWSTt»rf5^2 


•jf^i^pf^ ^ «ff^?5iJf %itc^ *rt^'r®: 

i 


30 (?rc4^, I9M 

T5^'rt. 








'St?IC^? 

269 




271 







'm 'Q 

in 




277 




279 

'®tf^ 


'=!n^t?l ’?t?i c^Vf ^n‘\ 

281 

c'qtTtfi 



288 


C*1JI 


f^rmsT f^mtw mfi^ 



293 

^1 



296 




300 



'®KSf 

304 



'Sff^ ’f1?F-’«t^J| 

305 

^ri»i 


CW ^ft'Q-^ 

306 


306 


306 


wrt^ c^t’i 




'8 C»iC^, 19J4 

»ff|^jf 


(1983—85) 

fera«si (p^rt^, s ^9^ ^ 

53F^, is«, (Tlt'Rl'it 

5C^*mTni 

I 5II[-5r«1»tf% : ^tfilft1»5 


*1'®^ 

’Srf5^*ft? ^’Tt’l'NTt^l, 'SRlf^Jlt'!! ^('I, ’®f^’rl 
■5ctt*rt»fmi, fsi^sppif^ ^t’mm, r£c4^^t^ 
f^C»!\f^, fwwsi sit’t, 


^tf^ 4ft^ ^ : 30-00 
^5f7; 2*50 


fn-23, ?itsi ^rtw 
^f*I^ t'4i1-700006 
c^; 55-0660 




^'*fTt*Tt»Ol'l, 9ts? 




»nf^s 9t?r,'=rf9'«ni bctt’TMit^, 

'5r9*«ti^ -arc-if^ift^ ^^•rhrm. b1 w 

c^^, >rt^, wr^^st c*f^, c»r, f^ani^^rt? 

(TsW'TN f^3i. 

>r®jw ^mmsm m'Si, ^ 



®i *1 s ifin 




*5^ 

^CW 19.15 «J'u[i:^{^l'iir2f-=T C^tC^-sit^tm 


CiTC-f «5P ^'S^ ’tf tTf^lil I ^^Tl A\‘i.Wy 

'srtsf^^ nf^^FSf^hT '«3^55^j;'f -IJT'i 

il!Ti^*i1 -e 1 ’ifs=!p^i5t lilt pi^fiJcw 

5R!;55 »i^itr^?i 

^65T51, mu 515»“1U 9 ^■Tfii:‘i Ur'ss U®HtCVf5l 
>ifej 'SfN-tSti^i'ri? 1 f^^il) 'Sfl'iK'tU CtrCI '1W-^*{ff 

^T^otl ‘3T<i 55nf?[ 

c'fc^u >rtRf cK5i c‘4t^i'9:.?i^t 

^51! 'fl '^^IS 

■stu mu. x5i njpTrft^HU^si'ita ■'itU”^’ sir^atfSa 

5ItC«ill *U 36 U®ff*i^ 
''tc^«fU ' c’W f^;»ic^“ck 

’ru^«il-sff^fetW5i c^'fc^ ‘4«aila 

^Ul5t-’S(%1 I 1947-48 ’IC'^’i'll 

9 «ftc® 2‘8 &U1, ^'SkR 

*fRi¥«Rt?’tu ^sfu 1900 c^TfB 

^■Ul I »u •arf’itc'U cifiU^( '-qcwc't^t 

^fCSR'tU '«U’!R R5f 1 <31^ 

^ ’TUTUU 

jpfj ^iTnn f^ctu '^^lU 


Pfr^CiT f%?IRl ^ CWtlSf^ ff®tR^( kit'l'? 

eitatCMa I sUm 

MR ^tc^ia k-^ ka> ^di'ii^a kt-.t 

■T* ^IC<\ k’.‘'-(^ kkl*! k'-'^ kt"! I 'i'l'i'i 
sts^ins k^5i9'-sr[c»ifiiji<f .gfc^ i'?« c t*! ■3pRk v-ii«;i.i 
nvA I ^f’31 (T'-Kit RC'i^'ivcn I 

CVfC’Ta Siif^C'S- (TIVilT.i'P vt^va'(n 'H'i.'f!.] I3i!-.i) 

^'5.'tlR*^r^'?U kf'lM'l I ■J'lM MC'la'^i hilia MS8 iC»|v 

mlC'^ 4!c{?, 'l^'{'ij;'[ .3'11<-R-.TV-I, 

^5^'.i!'51 ^ffs 'FCa i -V'VRi'-ik'■ 

4U'5U >9 ci'iia ^k‘' i‘i'/iii'»';T’H rsq ia»i-',~- 

^tkl iaw'f oi:-? kj'vi*<i-i-i iki-kis’ ki 

’flU'^aT ®i*i '^itkif'i’t ^"-a'AU '•r'a-'ii^ti 5;i''0'i'^ 
4TaC‘!^ 4C*Ti‘‘r<t i!v1in*i-aJa'kl '■'Ri'I'vMk M5»Mi<i-l* ‘'i.^irti'i 
»ic? i2tU I 'iC'i^‘ti 9 kc-r^cii-M'^a ^•‘R, 

'Ii'a-‘‘IMl i>ii‘5> «U:5 '-‘i'., R 

cilk I ^rmcsi<( a I'nvi-ii AL--.I 

sfsfUk 'kUs'lkt cH"i;a vfiRa-ti'a 

Mll'^5T''Si ^rstc^t kC4 1 i^stl.t¥ k:‘-1'-lii'.; 5(M.^'nrM 
'«it*ic^ *rtu c.»i'^ Mi;‘41 

«[?(« 5lC4^®fU 1il¥ 'STIC:?—-afc-t CkU'. 

nrc« •IR-fC^'i^k-l C4C¥ <{U 

5f?i 1 m*}? ’tub'll ^!<R 'sfac® 

c^c^ !U ^451 ^\Q^\-tm kuc'i, 





^ Tnr ;ri I cspt^ c^ ^aR 
^5. ^5R firfircii (Tf nt«5l to, '^(5 
’“I'Ht-ER in? I §{:««(j, ^c'® 

^ (m ^3! ciftc^^i 

ipitB ^c?t?i{, c»i^ f^alifeSI ^tTO*(^ ’’ftlN'®! ^itr®?? 
’Fnf^ ^twn? ^;rl I fwts[ b6i 

(71 ^ f^art-fl >t{wtc^ C7rtf»i^'«R«(tCil f^3rtJi5=? 
^TOciii, ^<nt 'srR^vC-m »rt'^?F TO^®n 

’iWif 'st^ic^ I to*! c^«nFf^ 

»}:if ^'id ^ ^t?[ >Q ttit ’^iPit’irwOT 

^^■it^'fi 1l»j 'tt:^ ^tsi 
TO?l?r5tcTO—^snite (71 ‘TOw^’ *rift, 

«rTO =V'i!TO ^»R1 1 '^TO «(«R' 

'5tc?i TOr® wt^TTOlc5!7 ^r?CT c^ (Try’ll 

<ii^(i{ iiiffS ^ i^nrf^si <71, 


^1 '®r:Ji=!F '5?t?TO 

TOi?rt I nf^*R( «F«ri, TOiTs m^'ciTl •rt® 
C’®SR (Tftil ^^11 TO I ^C'Tt 

»iTO^ af^it^r®'«R'«F?H[j:^ %P45 ^ ^TO (7TO i|'|;? 
ettn^ 5tc? i?1—<ii’l^t^t^i TOf»Pf brg 

TO I ift TOrst 

'TOr TO (71# ifi, ^ncTt^lr’if^irom'®rTO^ 
c'®3?f^ ^j?artfif»F •!(^ *Flfi 

I 

TOitfif’ir ’Fs^lr'Q? sicsf 'src^’S^tw 

*R[ ®n?i75 ^#n 5tr5 

c^ -artEf® 2ft‘r?rf^^i ^ f?? i »fTOf-TO?t?( 
if(T feg ‘fiCTOf f%?5 « *1¥t^fl 1^®til ’K? 

'Sd, ?lf^ I1^-m-irti?C*i »l^t? ^y '®c^? 

tilTOi? ^3#? TO^'TI »lf^l!7ni TO I 
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^sr (1813. 

; f|i^ 

«W1^ FtTii'sn:*^ ’ic«rr *CTTt*il»rrr?i i 

JTt^ 5iwrt*n«(7t5i I ®r!i5f«tt9 irtTpl'^ 

«i^ti n?t5flrw i *w (Tbj; 

'9^?r^Fir5 ^ <8lw^ i 1813 >5^irnnr 

24cn a '!n\?T5i^ 

?ii I fi’ul^®] c^l'srt''?l 

fip^ f?;:?’. ?it!^ 

’FT^ ’®rfw!:^ ^C'?! <!ltTr;q l 55TW 

OTi? 5rt!:?r^ *tl^.’‘rt^ti '®f% ^ i 

1823 df?'^ c^irNt *tf?5tf^ 

^ c’rt^ri^? f’ff? ?c»T ^ ^ I 

^':f5' CT^ ^51 1 1824 f?^ sF'Wcat 

^KJ! I 1828 tfjHt’V? «.'9i^I CK|%^ 

17\ '6 c?r|S[ Flrv ?r!2!a l cspn'?! 

513 fir'] -f? CWlTilFTII 

?1«<1ii1s} «£^ fit:®';! i 

1829 >#11^ fj|5ii»?t ?t«lrBi^ 

’F^l ^ I >5? 1%t5| 

r»i1^1^9 *tfepi^1 ?di f*i’»j'W^ *ii:^ ^ I 

‘f^ 

1831 5? I 'I’iiii ■R’? 5fC5!r5? 

i^?%r!5i f^c«1f®'e^( f-wl^ 5lii:5t‘i «(^, f^^i 'S 

(2i*!i:.?tpni ‘i.’if f5iilf ^ <fl<i° fe^ilf^'S^ 

*rat’tf^ ^T r<p1df^ y wl pit fi ni"??? ^ I 

igla? ^rl, e'f'st’! ^n?! 

'•TO '8 ^ f^»[*N^!lW FfOT CTH or I 

c*r1^¥^ 'B =Tf^ 

5t»Tir« «rfcv i sr<tR:^ aj^tcw 


•1885 ) '»l^»ific»f^» 

^^rsrtiR 1831 9j5^o«r 17^ d ‘(«:;^!:sf^{^-};!5r|^’ ^ct, 

TO?! I srefiiTs 

Rll^®',5! wsr 

«rf?ii TO fed I «afe w cm1?i1'’i 
C«?W^ f^*! e)^f^ R^TO® ^F!Tf?f *!TOS ^ *« 
^cTl^m S5l?tr® ?l»ii >51X51 «rtTO5 m«(T «ri 
183! ^iTjf 1F^'!R11R *rfJJ*1 XFft^Rt »i!2f 

’lf?fBX5 >6 art?! apof f^TO ■«twt?lf IR I 1832 ^^rtl2W 
16fe RtfeTO X5ld7 ^ fV^ ^ I «*i? JFw 

•t^PlX5l^1 ^ c«rc?|5 ■f^rf5[ *lTfi7Tl?t ^71X» ^Itf! 1 ■wix?:*t'( 

Ft€ fT,’*'?rt^ (:»!l»i1fefExi "SR? ^*rtf7!:*ferc*& 

I f^ «-5lW TRlfad'l ^n?! 1 

1837 '»t>feld f^’«!*tR 7’CTO’! 7'r!! f.T9I?I 

!R I f?^ ^JTOT! (T’^TilR ('«;ffd>s^ XFJr® ) 
^1C5 ^??ilT? ^sTRTtTOTr r^nr'i^ b1i> ^if’.x? ai to 
C??^?l7r Tffw«I-'nf%a f^isp Bl'g ■Slf’.XS ?■»! 1839 

#tTO7 27 d dOfe^X! I ^XfRl^R >* Bice’S RIbKto 
' sif^f^'g' ?R I «£*t1t?! ft?! 5Ttx?!llI (?11«’?rt»i'?9 1840 
sjKldf ‘fe«rff^f 5r»n’ alt?! 5^1 f^fa?>r;;;TO 

w fr^i;»F «!3T-1a tfc^? vrra i ^Irfe »^l7xr1? *rf5! 

1843 sj^.tosf <^1^5 ’?1f^TX* ^ i 
*Fl7TO isfFtcTr ?X5 n?f\e 7>TRl?a 5.^ 

f“W, ‘^x?!, »ra1w, TO^ffeo® f?i:*i^ «T$i?r r^t^r 

C-sIBf^ I >>}' «rt1! »|s?(Tt«)^»l^ 70» f^f^I 

f5r,5>;( 1843 tg^felo^nj 201*! «!« ^?i»UR^ 

^TOxfl?! 5Ff^75tv?i7r (ow«! fafgM fei\*;^i c»i1’ilfef5 ’j.lf’ix? 

fTI I feoif« fl^ X5l7lXf,7Ct^ »l#!*f felifxs »i1«(ar I 

fTOTf??! <ilfe Oll^ilfefDfl «f«(R =iF#*F'€ 1 f%OFi?! | 

f^rsitR 1852 CTO? PW’l? «t« 

-swrli^t^ ¥tBf xfcxR 1 dtfi c»tt»rttf5 « ’wli 
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f^wt^T I 

(TtWicIt ’5'M!'^ w.'^ ’I'tf «rn 

cm:^\ ’•I'^^rff^ m ytt^ 

1857 •';*1CTI 1858 

fii^lti^ i iFTWt?7I Tfifs ’®1TI <E?1^'7i^ I 

wr^l?--] 'srt»r^ ^1 ?W 

’^»f"tT:^^!?! f^*f?T 5',tTT^T-31-!»1JI ricsq I 

T'>T^ ‘f^ ^tr.^ 

I fV'Ft'^ —'Th® Native Female 

Education' ’!!T'5ll!s ft f-tTi ^*»!!:^ I fWlr»l 

^ f*r'rh 1 "Hl^i 'S 

'«tfT f^ ■«rt?!!'t?r 1 frfF 

Tt“?n Wi Pr‘5fi^ TtTvt I f-i^Fs (Sf^'Ei 

’Pir5;'i 5il''5il f^tsF] ?f^fm 1844 5i^ Ftf^59 

^2fc'ft:"t ^e’Pt:‘‘^i '‘fTfi;'^rt^K ’artiw^f 

(Tf^ I ^ ypq^t ■’1^21?^ ”«r!PFi (TttWR^t m 1845 9|^i7ff 
^nptTrl'^^i ?twl^1 ?Rtti zm I -5!wt«n ^tf^'37, 

»ific^ 

^ I '5^ 7(1^ CFTf f^'5-fT7i3'5I I 1846 

<iiuj t: ‘^i n V?. I r.5itl 

^ I ■'^:^%^ «s15 ’tR^ I 

RtR -<5^ WT;.*|f:^jp-i^ %®12! 1 

'f^ \‘i 5TtC*l Ki^Ft*! *rai? I 

5i^w %TJii 9S4:-rTf^j? 

>!”-|t^ (STfRs '®tTtr^ w 

>i^rtTO ’TC»f 1 w, 5rRR!»F 'srfWt'^ 

^sjpTljK!:;^ 1885 !>|5^?t!7SFl 11^ C^ ^ | 

?i;.3Tl? f>R»fa ? t^TfW5 ■ 

'?i^ fTi^^'TO’T ^fwscFf c^ ^’1’?* 

’Ftc^ ftf^r^tfi^ i^’i-T Tarr^rsi sN «'itc’P <-wfTRrFraw 
'srf^Ft finical 2i^rf^«i ’pRracf^ at '^irtr® 

’tR’p ’i'lt:®? ^-na i ’tf^ ’tfart*! c^?r 
Ti^i^ii*! tfy ^ ’R, f.»[ m ^ 

«i?^rr!ii 5rri^^ f% 'stcb^^ 'fwtC'C >r=sw ? ■si®ni 'srf’i^r! 
'8 ’®«Tw ’irR'd «itf%, 

^^icn 


•iRd^ 5^ »I<CTW oil 

*PR vt^ ^T^i m^ wn 

5rM »r*^^ ^1 *it^^ 

vFUni I ^5^*R! »!^Hr ^ 

vttJT -E,*! nyi cm ’Wit 

8 silRl '«!^ 1^, tR W q®Tr»r’^5 ^ tStt- 
^^ST8 'siR^ tfi «it^ ^ I '•rt^’tl ’•if^l^ 

ct^.! >f3nR *iRii1 Tit, ■ni'T'it ?tc»! ’•rW’! 
(yoil^ "TTlfw ’?w: tsfsRra ^UTiFt ^ti 

’fR, dRirt’:'! ’itRi stid ’7R^fS[l1f^-?tt'?rt?i 

^;f I iif tR't?’?: »^1w ^ 

vc-tifi;! *1% jji i 

^t*l ?[tf? (TFTR 'SlRFfd^t^ '«*! Ri?!5Jri 

’Ft I tg^*t vSVFtt^ TtEt ^ w *tt«f ’5 :Ff^«| fct t i tr l C ’ 8 

c>i^ tl*^'?! ^ c^’fi '^•ji?, ^fcTt^jd- 

^ r^UB *itR, <iifs ?f|7!j »(lrT*rt *1% 

'srtc^ at, 'srTsiF'Pt f’^!:9't‘ii:?tR 

Wt I ’“rtttaFC'q 3CPI-5 ^■'t»t; ytptPR^I 

yt^, .?!?Rn:«i Rr >rtTtw !:^w 

^ r '*'tRf iflsit, RfTfi^^atR •it»'f^ 

'«^Wt 'sxi'^ *if^1r*l rt ttra:^ *? 

’Ft?3F?i •fft I ’nstr ’I'rtR ’fFi 'WfI*! 

’m: ^T*r»i % «m*F 

tct, ^tc'5 cttl irtt ctcvktrwc*! 

v^cn «rt*wt?*i ^ttcr 'sruptH nRFt 
^tlwr FpRi’fjR ^snrw »itrnt^ trttrt*!' ti 
?rtf tiitsTtW’if^l !5^, ^Tt C*r "ff^ 

^<iinT #?n ’isR *n^ti?F v«'»r a?t^ ticsf '?*i^ w 
^fttl «%i tfW titi tit *i11 itcw 

atm ^slwtT ^ ^!:tt tfllwtR cw^l Rtttt 

■siirictt 5tt ?t I cm *CT« 

^*f f5F^, ct -sffR cn TtR tlc^ ^t1t tni5t1ft Rttt 
^iFttlRt troe cTtw, TWt ct ^ttr 

nttf tfftcts *rtct T!rr?.t=i ^y^strlR t1« 

^*tCTtRf wtR 1 ctr^t w?Ji 

wt’jfi ^ ^ nttitrrt • 

230-3) 
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' »^4\^TOgi! brEtf*-’,*? 

«t^ I -Sfwfi; »f1?1^lfi’^TFtCn ^^1 

.jfWSr® 'St^t ’Sf'fTTa-^WH ’1tQ'<1 Tltf I 

'H't»F^‘) I r,^.^ rRt^ 

Principles of Sociolocy, VOL. I (lf.76) <S7^°~ v’Oli^ IT 
'6 Date of rtfiics (15^7^) ^, \ 

>'r1, ‘S^ Tfr^’I'T 7?i | 
‘05-^’ r^t’, ’Pt'^, rt^ 

^Cft5V!l I v;pf (C. 

Darwin)-ifi9 f5i'»nl'^ ^5IT^ ’flit >rj!l^ 

(TTtr^ I ‘The Onrin of Spreic'’ 

(1859^ I '«'»rTt* hrgilf^ C**'f^ 1wf;i 

JryTPV XTTrrT*: ^ f t3^ 1?^ I TB+;T>r;^ fh^7r\r,'f( 

fn^t, '€ Trt>^^’P‘5f^ '3 ?rftt# 

iivS'^ l c if sjTt’sffTrerpTti ':*tr!i1wR i 

9|^5nra isfiflips 'Et^F^OTJ Variation of Animals (flit 
Harbcft Spcncer-dii principles Biology jj? >515 »r^ 
^itci .sirrni®! *Frf»i ^ '?!wf5 mi "pm i 

?tirpf 'Srfl ’ITt'^ (Sir F. Galton)-<ai Human 
faculty (1833) itW I'aFtl? 

%t?PtT I Vtl*l (C^ 58:? Eujcncs 'ar'^js. 

f^ini 'srtT'TtWl ”311?. 

t i^’iFS '« ^ ■gi*r?7j« 

^sfsR;! S51J l^aFps f^Tii 'srf^'tl ^ 

'®rM‘t ifprs? I tSfiiM M’liifi ^t'«rti 
‘bififir ipj’ ^iT5Btf^¥ fPltCl 'aWJtr^ I 

Sfiwtl ’T^ra «RlirV 1^^ 

5^^ icir?! I «!wf5 mnt '*t? 


t^lD ^1%—(fliif, 'S sfffiw cic’p it’WBn, 

9 itai UtiTtCTlpni 

<3^1* 11— 

litl IC’5 ntll f^FtH f^P^CT y?, 

life? i1l 5TO i1?:i f%jri 'srlpnl5i^1 'Sficw 
'9 iTri?f«:*CT cifk-’i ?n^c| f^Ti«j I 

fVfi? 

'sniTy f^nr 'smm ’prp%?R i 

M7j:m *if5!:w!:w fVfa sim w’pfS fwF 

srpm I ^ror) ysr— 

wlOT ■« ■s'lfV m 1 cia;i cptt 

C11^5P ^ -^13!1 fPTI wni Sp I t^^ar;, 

»^TrtCT7 wa[’P <« Ftl 5n ®t:f5 f’s*! ^pjr«f 

*FiP TOir® I (1) '5if%—If Cl ’■rf% 

■fH H ’f3r» 11 "<3??, 11 p»rf^t5^ itif 

'«!% 'Sfl®1 ^*1 11 I (fl^ (^^Vif It^lj C’lsitCTl 
lyflT 1%f*l *1lWt*P HI Iffici fenR—'■Some special 
modifications or organs caused by special 
changes in| their functions may also be noted. 
That large hands are inherited by men and 
women, whose ancestors led laborious lives, and 
that men and womcDj whose descent unused for 
many generations have been from those unused to 
manual labour, commonly have small hands arc 
established opinion* 

1 •■CPfll'Sl’ ‘ BPlift PSI^PI () V^U IflStSfl, 

C*('p, tsTi 17S4 (pi! ) 5)1'Wl tP'Pt*! « an?i1 ir^rt! 

flrtw aiif-i^ IP I 'sfniHBri ‘irflPiliiPl’ wi Hi ci isi^ 
4Wli® itftPTOSP ?5srl I 

2 The principles of Biology—II, p. 247—Herbeit Sfencer 
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[ 37^ pit 


(2)' 1 c»n 

isiT!*i ?¥?r® 

CmC^ I (3) «>Rf ^ 5t!r »i¥tOTI fifyi, 

^>F!r, Ft*I^Sf, 'S »i'ht?I*t^ c^'^1 Tf? I 

«'sTO5m -siw ‘b!if^ *tfii?:’>m ^cw 

"on wbat a curious combination of corporeal 
structure mental character and training hand¬ 
writing depends.'^ 

(4) ■«r^, f^, «f?1% Jfrf’Tterf^rt^sfir 

f^-’rW «rt« I ^ ^*{1^ 

’sii^ »mw ?ti 1 ^ 1 ? «nrt5? 
¥t^*| hfipir 1 I Some of the best 

illustrations of functional heredity, are furnished by 
the mental characters of human races.’’ (5) WlR? 

^ <i!^* 'sjci'mr (.W(,i4 
^ '« •SChfT !2J^ ?? I 

( 6 ) wtwa »ic^ »i’pt i 

*k^, * 1 ^, i 

eBWm ^El^S! « 

ip 5 fr?'Qf% ^ c^ff’tra^sf c^ bifuf^ ^ 

'«rfw5i «rt^ ntJrtr^ J’rsrtw-’n^rTtr 

"sRi^Fti ?itti 5^, wsf^ Frfti ^^1 

»r4i! 1 ’STR*? ’7'*r!i =T^t!:5i?i ’srtti 

srti?F »a»p«rt'e i ifi’FC»l 'srfrri »i^- 

*iW!ii «F«rt^ '=R®lV ^ ’j^nr 

3il ^ ;fl, ^ ’rtvWtf 

(snstfr® ^ f%^ ^t*rtDni 

I. j 

"b?f^ c?rr*f w ■«rt?f^ 

«f 9 f^ fwx-r wt5i c^ ’itc^ I 

^ntfJrs «T«fTC’t7 ’ir<fT ^JTl 1 

uis^ (TWc*t C3rt«r![t( C^ !flCtl'NHlV*lttfl ^1 

wtfl^wtl ‘Variation of Animal & plants’ c«tl?F < 2 tg?f 

nfww 3NT ^ ^ 


;i: "*ld m wem c^ ^ «nf!^ ittr TOf 

»npF; f*f« Ti ^1 ntr f^;visii? ?jl ■Jitvitinni 

^ srn^r, >rrif 

cTfi^ ?ni r 'srtt^TtTST nftrtftTr 

<2IWP1’5 *Ttiitrt, ^ ^^RtR, ’«rW7- 

«fff% Ivinr ’sricwlwl wi *FtW[ s 

«!r^IW?I ’’ifln a’i’F’T «iff% ^ ”11% 
<siw.‘\ ?tr '!?1 5rTf?’F ’sit^ ^ 

»!f^ I tf'TOpr 

?!Tf^aiiTt ^ ^sttaF-si ¥01 ’SI1TI10'¥ »«10! 

'5l0T?0!CF, 

•itc^, 'srlrtt^PS color 

¥ra WtR »rtPf c^i^ ^ 
^rtrtom 1 ^c®f¥ f^ fsot trOr i” 

'srtOltFT *ff¥taFtT! ?t» eJ?OF 

?[<»i!OFr!ra '6 SFt^ 'S5t¥t?f-nt57‘l 
OTTt nticf li!?? TvO*!^ ¥«n wl ¥on:?-' 

"The parents of all our domesticated animals are 

41 

of course aboriginally wild in disposition.” 

T^¥ *ff?TWOf, ^torfF 5 isr*!? 9 rfr?rl t? vri rn 
‘fit’Hlor 1m c^tcop? irtn ¥ 1:05 ntoi, ^ 

m\ ¥niCl ) ®It^ U 31 R 

*f’=fr ?Rl 5!ltl f5r?5!l Stf%^ (71 ^ 'FfoPTl 510?, WfR¥ 
c>i^^®f ¥r® Mtra i t 2 r?!wtii «!^«i oRri¥ ^cwf5 

I u'lJFfe ^Tfl¥^«l 

“Ic^iof ^ ¥^'; 

^1 mopoftf^ *t§ Bp¥ TO?! I 
‘.‘'I’t'ortfit ^ firsts^r f^r*; f|»r 1 
c^’ic’R ^ ^ortfq ‘a’n 

ciT^cfJi w w f5f^ f»r»or '«rtTf¥ 

’srt^^or (7*coi ’STsif^ ¥OR trfir® ¥t»ir5: 

f^»n ¥r® •fta ? 

•ill *TT!I f%^ fe^R I ^ ’!?t^ (ROICSR C¥ 

(Tiit *i^oft% il 1 %¥ ortPR I noi 
¥«rMf1W ^ ; «ll¥ WSft^ JOT C¥»11 cr^ 

C^ ^ « ¥r»W 5t^ *!!:&¥ «t?l ¥OP l” 

’m«t *1-^ ORTO I <4'^ ?r»!% (R ^ 


3 Variation of animal Val. 1, page 419, Darwin. 




1984 i ^^^48 ^ 'S B75 

5¥«fC5rl ^31? W c^tc^ lit ^ *1^ ^ ,» 

^lOTT "'IT^ ^ ?[ni I f^fsf 'Sfw^JT-f^tw'5 Bf?ti'3 

'*tR 5 JT^TSf ’Tfk^ ’f^r® c®ic^f^OTi?; 'fe ^rt^trr^ i 1%f^[ ftc*w 

*lt1% '%"ni <Ti fte^3i sr^psi i ’rt»R'®tc^lW!i ’tf^w 

■Q '^<E^C3J3l TJWJ '21^51’® 1 ; "Silt f^luf^CSI^ I ®ff^ ^217tC*t^ ®rC'»P *t^lV1‘ ^33, 

*6 ’ifrs? IIW 5tfc^ 2)5^51^ 1 ^ f^»ITT^ f<®t^ : 

’*ft^ ^r® ’^^TtC^r? ^fsi ’^IW “Manifest evil does not usually follow for 

9rt5 <ilt^<kil 1^ STl I ^ '6 ’t#® *l\C^!:^t CT pairing the nearest relations for two-threc or 
’^t<W ^CW '®1 irT^, ^CiR ?5lll Jfl 1 even four generation but several causes interfere 

^c\5 'Sr^ ^C'TSPI ^91 ’•rt’S^ with our detecting the evil.” 

srTtf r • ■ • »i?fq »i4l^jt>.5 ■'Sit^itc't^ cm‘‘\ f^n 

lilt ^*1 2i^?r®i w W 2ttrt^1 ^i\\ <2f»icw 

i (R«tTC5i s^w^\ CT’iM ^^%\^ c^rw, mn 

■5tr®i ??g, a 2r<^'^ «ttw c»i^Jt!:^ ^sfsrr® i '®c?<( ?r5>i'®l 

»i¥fii ^r® I lilt c^'t^i c^, ^U® <ic^ I 


Ct[ TC:?I ^2J<15T®1 "^iRf (?i ’SiCSl i^<l ^ Wr*l'3lil 

«ic^i, a 2 R?iwi c»i 

^ci I 'Sft*vt5 c«i ^'3<i®iJt3 OT-t 

’Tfc^^ f®J{ f3,55t^ =fC5Jl c^t 

■•R6 >iiH ^c?ifV®r '^V'- ^ i" 

*t?it *r%95/:iT 

^c?c5ii 1 •Rsit:® 

»fi:^f<niR w »it^ «i(c’F, '^hh 

«’F3t4 w *fr^¥ ^iira I lilt t'^f^tc'® 
interbreeding <ji in-and-in breeding Jicn i 
c^f^i c’ttc’RTfTf^i ^”»t a f^c*rw ’{rff® ‘^r® 

ifCST ! 

4f»iw® f®^ ®tf® ^'tt 'sitr^tRt I 

«tf® f1 '8 *1^ 

iQt Wtf® t%T^ i2fBt^ ^5 I ®tf® '<t^t’t 

JiHfCSl sn*! =^71 Jfl I Darwin 
—"The evil results from close breeding are difficult 
to detect for they accumulate slowly.” 

'®t?tc^ t%BtC«f? (Tit ! 

W Wrtfl^l (TRi’l ^ 

C^t^l SltC^ 5W '*(tPl ^ ^ 

’f*Tt^ <Rc® ntra I 

w ’P5t«i3t »rct[twKtf ^ 


»(“s^ 'sitCTtHrs 8 ; 

“-tR5TRfk’fil T’T®lt 

f^®l ^ ^C9l, ^l®1 C^5*U3i l <ilt^2; 
f^iw f’tcirc^i^i f^i‘ii'^c‘1 ®iiF®'i^ ^3ic5 (i'f *i^wf 
Tt®lt iStilW) C*F<®T ■’It® I 

f^ssic^ lilt t^-itfwf® iFftpt^ in:? fkjR*! 
»ian^5a (Tit 

nik^'5 ’FtC^ I flf'ilk 'Q sRCf 

•^ttC'Tf&'ll «fw ^fsr;! ^tt^, 

?tc® lef?l ^3 ^1 *11^^ ^ilTil. ^ 

fi(C5 tef^l I 2f'!5 C«tC^ lil^ 

mmil 2if®g-![R til « mft’Itai 

istt^lKil?’l^TC^ oimsre 

sdic^rttai ^ SI^RISC^I 

'®r^;s® ^ I ^’(1 2{»icf 
ks^‘1 *FW «|l^n 

(TtNcur^^ I ^I'^t «(Trt»i 

c^r'R «i«n I ^rt^c^ncai 

^c® c'^ fl^r sn I lilt ■siRsrtc'i 

n?*! mv^ ’TRRSl f^l I ^"R ^ti^-tlTR Wtl'f 

C^, CM ^ ^ tt«r? ftr® 


^^tt^apin 6:^1 '»rTc*i (nTtin ’F^^i ^gqwgasQSt-' 


MTMlC® *ir-iRTT Mtt Il'll ill I I 'I'llY^ffj'^jlljiHliHWII 


■ ■«> -n 

4Pt*r’ 






c»itn *ti« i" 

»i#}^5a ^n CTO (Mfsra 

"siw i 

'»lh ’ftac^f «Rf’Ft^ 

tro^t ¥l!!5^JIl t^f^I 

’JRl sFCi]^ : 

grt^f ^W5 

T^ps *WTCJI? (?r h»it^ vtlw '»ftil 

<fl’Ff5 fe’l r 
«!l^ :ilJrl ’Ft^I'l 

^ I C^’R, C«t?WfJi^, ’Jl^^ 

''r^’^t’TS ^^»it^c«fl ^rswaf^ f^lR 

5l<il1 ’FC^C^if I JJlt’UIH m<(J C^t^ ’=rt^l’!5l SI-*?! 5^31 

iTi I ^^31 '®«fj»rji : 

h»rt^ ^t^j3i 'sici^ ^r« ’TTf^ »r35r, 

fri 35^?r9r% ntf^ sri i ^?pitf» vi 

'=r'RTl ^1 <4C^?tt:3 CW^ ’Tt^ I f%l ‘fl’Ff’f ^ 

'Site? '®t^l h*itf9 nii?3 l 


«rt^ sgf^pF ^5i?ii *FW 5ii, f^% ^,^s^;m «!1 m 

C*tt®i C’ra 1 fro 

%$-i(CS?C»t ^s{l^«l ?FC^ sltc^i^ ^ ?r5R 

^ cm ^ ??C51 frst^C53 ‘ilt‘J?’F SFf? i55»rt^« 

^c=jj I u!i?5’f ""tic? i” 

'35^’ Wl*tr<(rta[^ 

■£ff^»rt5Pil«fi: 

Sf%w5t<, '6 «ri^'5p. ^'8 

TO WF 'SFI^ TO I ^«n t^fR 

5Ft'®rtcwl? c=iF'tfe 'it^il stifle «®twTO 

'8 cs^c'«^c3f »it^tro ^tTO cbIi 

hstfi’F -e c^t^i 

S}? '«t?Jtfn 316’® ^ 1 r i” 

hastw 2f33F 36R13[ »ilN55 

3fc^fe5R I '^n 'sfti^t 3ts5it5t^-R d 
«f3^ ?I f^, m] Vlifl wm53 

?f%t2l-;t f^aft^HJ Jl^SrC^F jPi;^ ^ !,^f 

f$lR W.m ^ICSTCgi? 1 


nsiceRi 3t« irsicim Ht^n 

(^9 9 «Gra 9 J 9 <fm arp 

C9 C9CT9 *(1^ C9CS 



F 5 

M ^ 







'»rtf^ '5rt%t?! c<4pp 

»i"«ir^ '®rWi'T^ <fT9*rN bT?i'r’i^ I ^aj^[ 

n'fT'^ ^5%^ Tfwt^ ^ c^i’i^itJ? ^«rt^-^1 
ff|^lF5U*i IjiTf c'^sffe 5?^ I f^^rrt’F 
•ii'SR 

’Fc^f^csfi? I m cM^ i'ltri 

1836'S‘l-»r^l’, -ff^ -elCTtrrR 

1836 IS*! “ff^ ^ ^5T >i^=^ il-l I 

Wl ’^f§F*I1^ bs'l’t iTt ^I^- 

cij#^ '^\f^'^ I 

1928 >^7&Tr^f a a-jltfl&J! 400 ^'f^rt?! 

051=^ *\W\m T5S i 

c«t<^ |c5i<5t4 c»i^ U-»:^ tfi<pfg 

I ’Pivp,5 c*(r»i:4 

fsif'ijaTsi f^iSfiPSt*! «1$1 *fs^ ^^1 '-‘1^3 195! 

tfc*?? c^irc?!^ ’i5^f9 Cfta^d ^«! I ■STt-l 

511 p. 41W '-il¥’FltlP.'l 

TO? 'srtR^t? ^C?^, ?1 fvrc? 8 ixf«1?li! c»t'-'e 
-rfe? c^gsi ifsiii o\?\ I 

19314{^c^ c’?’ft^1? ^iR?r \ 

^'S '44'fS a«fr?PR ?f‘fi 

5lf^^ p 1 CSf-^ ‘-‘1^ 

^c?—•■»tt? ‘4^ C^ »11^1C^t C? '’tC'®)^ 

fws! «fC'3 <4^ C*?^ *(Tfl m Bill'S I 

*f? 'I? aplii’n (A^ ?t’ri ’iq cict 

^iCW «fC'9 ’JC’-t if^ Cire ’liR I 

<fl? cwa ■« ^f®4lC5!^ ^it^CSFfl^l I 

lii^ I I4r® ^nt^r®! C'-lfiR I 

vfl^n ^ntvf ¥*n w\ 1 c’l^ 

*ftfl 

^rt^Pt’t ^tc? '« i 1939 

^tteTl%1 20 R^c®!: 

Cifl^ *tt«?Tlt ^ *!l^C3Ft$i{ ^sf? I »!C?^ 
1!^ ^ *11^ • 

• »J»11^»lti6«?,Wfi^1«l-7000(i9 

a V 


20 c«!|jj|r i«f% *rf?1t 

?Plnt| 55f ’3(Tt:nf’5)W5 '®f5;?tft >4???^ '«? 'srl? 

41 ?Tn <ltr5 I 'Sft? C?C^ 5®fi 'sif aR*t 
'®5t'!f? lipll (RC?f fnfeR A '^1 

»1'®? ’<1 41 I a ii]l^fi!J!lq f<5T<^?T^ e 

®t:?? TO ^4^? *r!?4 ^ f5!4Ciiin»!l^C^!i^4 
?ii:?4 i '411’® 800 f4^c^i ’ifer® C2rt54 t?‘I >i«4 i 

W=r?f 44^1 '®I4?J WtPtW I 4rt? 4rl?i«i 
f4^fwt4 «t'St®; 4f4 ^C'*1*f54 5fcil1^! 4'?l^ 1^X4 '®C4 ^13! 
’‘ifo^ C(2f1&4 C«IX4^ ^C4?' C4^ VA «? '«K4?' 

^4 I 41^!t4 fe ^C^4 ^*1 414 41 4ilT*l ‘-‘IX'® 

®4-‘,® 41:® r.4>i'®4 ^*4 41 I '^it 1940 '^^tr4 
'®rt%R ’p 4:514 4fr® '«:?? 
TO C’4'3iS CTO TO I <4:’® ^:®i4j'?4 4IiC4? 

C41:?—-a? ■4t4 C4941 ^'^14^114- cto:^ 
f<xi t:51^|4 1 f4felt4 340 f^^Ctl ^^■'l 
^RT^§4 ^4'TIM4 4>r? 1 

1946 «^tX4{ ^ttS'Vii'S a 4^:44 |c®i^4 

f>14Cai:t54 I 'ilC^ ^4^-t4 1000 T4^:®i ’l^'-'? ^f?*! sf?! 4't4 I 

'5^149 ^TOaSI’114 41 ‘4f^T44 ■■pTO 

^ 41:® '®®^ 'Si? '-tfe? 4T4 P— ■ ^ f^4lf6 C34|?il?*s 
41:4 I *l4d5 'Sil^^'ST4l CTO C4a4l--'SI«1 p 

f44l^ I f*l4xaf.lt4 C**!:^ f'l'Tl f4t4 1947 

^4>i:4f f4^4l?l W®I4 C»1K4 f*t4:i^l54—‘^c'® 
45Ft C’^rtl?4 ^4 I ^'S'-il 'SO’PIC? aF4«f 

cTO s*"! ■•? '^‘>‘0 a^4 

(fir® '5!(R^ ^^4 TO • p®lf®-i'® C'5i1^4 TO^X4i4 
(il® i^® <R4|®ITO ’•if^ ^'l > *' 

1000 f4tX®l CTO C4^ "ffe? C«tl^4 ^®t? 4^4 I 
1952 3p*PXni:®C4 ‘aW4 4? 'f4:4l?4 ^®f? P 

Tfl 2 CTO 3 1^141^ ; C®1: *tf^^ C'i:!l^4 =*1:? ( 

( } f?l5f1=-l000 f^*l4l4 ) I 4:Ttf^X4-lf44l4 

bsf? p 'Sttx?1 P 4^ 4lr® 5 CTO 6 ^ c®t 

C'Sti^ *rt«¥t cP 1 c*rtf^& ?if“i3[t? c4"c^lti:4 lo 





^ 3 }^ ft^icaFtlpra ^ 

^ ^IR ^ I f^^Ji cai% ^ 

^•it^fij c5nrtw <ft?pi cm ^^ ntc^ 

‘fl*R ^ *15 *fl55^ <r»f3i ^ 

s|5lR5lf»[^SF«1 ^ 5t?^ R5tC81 «ftf1 ill 
gfc^ 5R m I '^5’Pi( mi 50 15«| 5tff^ 
w RPF 51W ii[-ti‘i 'ssfCiR mn^ I 
1959 >111 {CERN—European Committee 

For Nuclear Research) 24 f?t t C^-^5 
%Ft$;i byf5 ^ili 3F!F^1t^ hfk 5®! 30 

f9| ^ C^ ^15 5tf^5l5 70 filter l ^ 270 

^ ^ 55 5TO 2000 

55^551511 

5w*f5ii ^ ^ii •nrw 5®i "555*1 ma^ 

5J55t5 I ‘11C5! 5 I 5 "55*1 5C55 5^51 ^ms 

•rtR I W W C5PF <^1!:^ 5f*fl5 "5% 5^95 

tm 5tf I ^5W5 5f5 ‘5# 55‘t5C5 'Q 

^C»f^ ^51 C41t^-'®irt1^if#il ’M55 om 

^ ^5tm f5*l5V ^t5tR5 »«1^ ^ 5^1^ 
K*I I »lRl5 C«l#il "suH^Cirt^ 5“N5l555ftfl T5[*t512i( 540 
lit c^*if^tant5:5i w 5^11 ^ 5^*115 frotlii I 

5««ICTltilC5Pf ^5t5%35#lf^ 5t^TO 

4n?H I ^ f^t^ 51 m *5 55 55*155 

c5[f ^ cnRi ntm I 

%t)il 5S5l5 55 ^t%S 591 «rjtt^C2|#l I 
1955 C55t?iC9R « C^iCil 6-2 ^ C51 C«rt^ fel 

'»t5t5 5R f5faRrt5 "55^ CTO 5#f5 "SfjH^C'Stt^ I 


1959 ^ «ltf55tl55 55 ® CiTO 

'flt "®ltfwf5 ^<1:5 mvk 515*11 4lt%M »lt« 5C5 I 
%apt|it C5i| cm ^^5 5rl551il1-5l 55 

C5tf^5 5^5 I 55 5«n ^ 

5*»1#5 Sf5f^ 5rtil5t55l5 ^5R5 *1^5 fel I 
551 55f'^f5»1il m %TO 

"»tr®% 5^ 5t55 5515 "TOl *15 551 

551*IC^I 

^3;i0 TOf5®til'6 551^55 5tTO C5 C^ 
m>\C^ '555‘OTI "ffwi I 

m <21515 5t'e5l 5lC?? C5 f^l®! f^W C5t^ 
"srtf^C^ 5l5f8 arl^f^ 5^ 551—55l5l, 
^ ^^§5 591, ff^C?t5 ’^5591« '$fW^55*l5 ^ fl®! 
<^51515 I C5lif *45 TO <21515 5^154 5*1 ^ 

^ 59f I 10“'• CTO^!^ *15 '6 "^5591 

%r %[ 591 1 SI1C51,519115, «i5t5 

w C5 TO '5rto5 m «intl5R cTO *tf^ 
« CilC^fS? w <il 5 t ^ 5 l^ z 1 1979 ^5 

war 555 (a'esf^ ciTO *1^ cri'Qirl 55, TO 
*l5l55^5%1^*tf55^TO5C91%915 C5 z « w W51 
5f5 ^tl5f5 51 55 55C5 f% <5 5| ? 

^ *tf?5t5CW inyt5 TO 1983 ^IRT 511:^5 =??*rt5 
f55cai#f 540 1^ ^ C"51 5Cai W± « Z" 55l *irBCWl 
Tor ^ TO5 5R 2lt5 f5CW C5C^ I *1?Hl5 
war C5lC5915l^lWf5 CMC5C^ f55 Wf5111 

05^901^5 2000 fw ^ C5153 M 5 5C5 ’5f^ 

l5Wl5^ 51 : 5—51 55 ^ “555 55 "siWl5ll’P 

WliTl 5lt5 51 "®rtW 5l?P5 TOl^TQ ^ 5l I 





«r<rhi 5K»r—’5:^ ^li!t*mi ijprfif i «ff% ^itro 

\c*n ^iwT fWs? *roi ftsrtc?^ ^rf’si'Ri 

^ 5|1 ^lof? I “iT?*tt«’(f ^ ^rtJ[f^^, c^tR'6 
^P’rtc*!^ CTt^—f^l?1'i1^f ^ '«ltc’'t'?( C6tl<f sni1 CTH srI 

TJtrw I *i^Etf% '«rtc5ifwt^ 

«s? ♦iTtc’t^ 

yM '>m ’l^TN c«tl^‘Factor.S’iitiTsi 

«(!▼ f5ic«i’? *r?c^ C'srtfljsiw ^sTt^itin w^us c*fP'i?5i i ifii? 
f^c“t^ c«ilf5^ TO 

TOR TOT ^VfTI ^ I TO1C5R ’ifro? CT WN«f 155 

^Ti®i tjtr ^Tt*ftiR *5? Trt’Ttnt^’pfSTf c^ 

TOT? ^ TOCWI ^wt” cwl 1 

‘Factor.S’ vTt^si^ ^T! ^Ti 

fi^ ci\t I 

‘^’ f^cn «w nlc? TO »i5TO 'ii’tJf'S 

'wrwt^l I TO *OT 1% »f!t5R ..tff^fa^in ^ 

TO 1%f TOt'® TO1 cm I CTOT, 

^rsi? 'Bitiitw? 75 c»CT TO 

60-c^ fro TOt51 TOfaral •a^i’ ^*t'« 

TO[ I TOT?) C^. TOR 'G^tTT 

TOT TO ?Tr I lii^’ »r<i?f i5TTf^'^ TO ?n?i^t« 

titfrwlM TO I cTOc^Ji—^trrt ’'R TOl^ 

^Sl^rl TOtWSI ^’PTC^ C^tC’R I ‘^'Ql 

Vlltl’ TO1 ISJTO I 

^l ^l t CT TI »l?tlRTT nc^ ’P l^nRTO' «r!:TOJT 
—^ TO^ %St^TfTI ifCifT I TO!:^ — 

(R CTO'S TOtRT!^ 7 {?tw 8 

\TO1 ^TlTO I TO TO TO' TO TO> 

CTO ’irtflf TOtt tot f^f^ 'sTJI’TTO cTO'^'^i I TOR 

■TOw^ '»r*i®TtTr stTO *^’F ’rc^—fTO tiIc^ 4 

^*^Rr ;ff1% I 'ktoI’F 'srt?rR 'slf^ 

TO’T* ^ ^ cv g ;; ; 1 fwcsTi cTO^ TO®’ tot ’5’l^t 
3Ftt% cTO TO^, 5 I 

TOi t cTfT i ^ ^ '2rniT®5T ''(RTti 

f (RT«f 1R :n I '5 ’ttTO TOTTf^TO 1122 ®iT 5'f:3iTI 
^'Rf'*!^) T5t%« CTfUl C^'Tl—'SOr^ fir1% 3 

^^1-700001 


(RCTF a'Tf% (RR to I mRRlf 

I 

TrtfTO?ii t^TRcRi \tt ^1•rtfift’ir TOH- 

ntf-f Rsf f5|Sf TqRif»i^ 5psc?ri*T« CTR1 CW I (R^sf, CWrt| 
f’lKf^i:^ ^Tl 'Gt^, ‘^•^’ m TO5T1 TOR w T|jr8 «rfP|r 
—^TR^r® TfCTF ?R»i I TstTOrn TOftW- 

CTl1%TR «fTOlt TSl^ TO TO ‘^UBT (RSI i 

fSTO stTCtt (flTF TSTf's^t^ U5TFTO 60 ^’5 TO CTO (?«% 
?ra:R 7TOTT fm *l?l’n 5tfilR%»RI 
CTTC^froU—'^TR TOT %I1^ TTtlTS 7 TO 

’^TTIR, tSR 1 >iTl^ ^tTOsTI ^sfl TOR I TOpR 

f55it? 'ttcTTi gtr® 10 ^R rittK f^»H frow 

cT!«Tii^« TO 1 ^*^1 TO ’3;^c^ I cTi: >pi ^wrl 
CTO 'itwir TOf^ TR TO CTOll 
flRTI w I 

^IcTqRspT^r trRtR c*rt*Tl^T( TOU—^^Rif 

ttrTOcr »ict wtt® cTOfi:?5t 

- ^Ti»i ^iiCTTT 65-^r c^^, i?Ji ^crni ^ ^ TO, fro 

5 TFTfJ ^<*t5!l t’’ ^ ' 

Ji?CKTt <5(^^ ?nt’lR TOTl. %R 
■srRtRcTf^ ckti 'ilcR c^^ »t^ «)ct ’?cTO %1 
^lOT TlC’fT ’‘iTJTOl mTS: 8« (R%l 

h®tf^ ^R*| tfl'SRS I 

frol^l TOR, w ^rWcTR fti’rrt'HsRtiRi 
^nWR'8 CTRtW? ^1 ^JTR *1TR «t1l^ 

^t^TO ^RTOW fjT;*TO-«t’Tt1»T TOTF (^TCrpm TO TO 
ortcnr I »i?CT5r?r ^1-5CR sf«ii1—fs{:*TO-2Rt»i TO TO 

TRiT^ ?7t*tlTI^1 ■«rf?rR <RTOTlt ‘S^?15 tI I R1RCTO 

»fR*n—^d^WlCTR ^®(SlR •^^Td a ’TO’? C^ ’iT'OR 

'StR'tS 5T^—^ |£?P%1 TtTPl I 
'SflRf^TFl? (Tr^TSlTI 5?CTTO^ 30 TO <J1P^ 19 TO 
vft^TtTT ^*T7 FifS'nt (TTCTO^l-—20 «TO1 

^■SITT »[TrTI R«ftR 264 <rR 'Sl1%f^T!i nlRsi’TftW’?! 

c’t’Hr Td^1CTf7 3 c»rc3! '-‘‘ »ttotti ^511 'suMrort 

0*^!, t^rfro Titai’ 9 5?R I ____ —,. 

ir^'TO^ ^ 
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I ’if^sitJJUT, ^ ^ 5i%V 

cirat ^1?:^ c^ I ^ tn» ti:^ w ‘3Tt¥ 

TsW’iM isJiT’- ’PC? t? c?!:? ’ft? ^ ?r?—?tif?f5 

5'5'Ft*f ^«W ?5TOTCPt 'f’fC’H 
Tt^ CTfP, ‘Factor-s’-m? C? (SfW 95« 

'^'W? fpc? ^nf? I «!« ¥C»!l—?t»tn ??J1 

m?? '^•q? ?f^ Ft’i c«)^*v ^ 5rrt*itc? c»i'?ic»ti 

-crW? Tactor-S’ ^tc’ra’tl 
‘ii&i f^’pi?-'«fffl3rt o!n?F c*tr!5 5rt?f5!5r?i:^ 
?T?Tf3 6c*i *o I >rtr»f c? »i? 

<rti? ’srfTO ^RW ^rtc’p ‘cFfwt?tf?’i’ErfH 
‘’Plitf^nK ?t*rt?1^’P I ^’>'^»p 

vir? fflc^i'e <ij«15r 'sft? c^t? ?t«rt? 

nt? C^’Tt CTJ?l 

c?*li ?T®1? r^>[? H?tc? f^rtcv—c?^ citr?, ^ 

rre'MC'f^ ?i'55C9rf»i 'srt? ostci^i xsi^i, 

c?ft^9 JiTfitw '’?Rtr^t% ^?t'? 5 F 1 *it^ ^rtm 

wa I cf’fl cm-c^ »i? ^rtTif? ’jpni =?f^ c^c? 

'tt^i ?^»ra TO—^ m 

c?c*r 'sr?! (Tfc’l fei '=rFir® 'slirl»!?? ctsi 
^1? '«rCJ;’P ■^’Tv *1^ * 1 ? (?rl3f5! 

*n5?;i »ST? I iflcwg ?c«(T ^Tt»rt?*| ^t5[c?p 


'^■Rt? cin?«»l c?% I 

>WK? ?? ’P’Tl ?C*rl—C'lCPB w 
’Rw aPHf ’Si ?t?tvp cirtt? tT%i ?i? I (yk c<PF 
*tt€?1^M TS?;? ^ art’ll? 1 <3 <3?^ CT’H— 

’PC? P’f PPC? ?llRf*FF fevt, ^1«I1 ?5«f1, 
pft ?f? p^ssstr*!? ^’STtf? •rRtw'l? 

(Tf?i cf? 1 wt^tc?? *i?M ?rfc’* ’=<tc’? c?rfl 

(TtC’TClt I 

ipr’r: sp'fPC't^ ptpfpgtp^ ?1 ^¥tar TFrtpfRC^? 

PTfCn '^rtTtl’fP *!fltP? C^ilffR—?! 'TfsifPP' 'StCP^ 

'®lt?1c'fp (3tc? ^3i iSW CW ’SiP ^l5tPI W'6P1P 
C'SCPCf^l 1 ®51 •fUC*!?? 1?1^t?-3P *11’PC*n? "Kl 

pcnfl i 60-137 i)»n:=p? c’TO f^—•ra 

«?1%? art’ll Spinal Fluid 7 I ’PTf sp^P 

M^C? 15t«TlR ’PCP ’StC'fP ^ f’SfR I 

TfCW P?C? ¥t9C?? ’if'rs C^ TO^P PPC^t? CSftHkRP *l^tR 
f3t5?C5. ?t? 'stWIIPP ^ PC®''® 

"rtrstCRl ?t? I ‘Factor-S’ i^cifP '’U'O *lPrK7 c?*!l 

I ’ftpf—^fpCRP 

'5jfj!3lCPl%’iP C*|Wp ^ ^tRPfiS—Pi 

’Step? ?i’CFtlP m. C’PtJ!® P’PP *It< 

fFst^ I 


cpfppmtp apip'^i 

fpt%ii cTtcptp f6f%^3ri 'Q '^t*ftP[*i m 

' isf^m 

(?rr^ 6 ^i 

eff^'^‘1 igr? ^TfrmtrjTV 

( c^ptPirstc^? ^ 1 

:— fp’pm 3t1 c’fr.^ 5§i 

rei5o/'W 
fn-23, m 

PF^pft^-700 006 
c^: 55-0660 


'sf’ratft ^ csfk ^«i 


^*Rit«f-f^wtW’!i '5«ri faFf5[wl^l1?! ’ror^fB ^5 
tpxi c»rrf5n(t»', >il?c^1^’PTl»r, 
f5*Fl1»l, f*ldr5t?l, ^f*lf5I?tf^*v— 

<sTpz^ ww ^t5t^ *ireT!HHl'«t ’srtwtsat’ftc’i, 

c^, ^rt*n 

1 'tt’!! fSc^*t "« TS 

'BTlft I f^'^- ?W^ 

511 'sr?!5=R( *rTf^ 1 '®itFt^ 

lafij ^ f«rf*iJi (Tfr^fl?:^ 1 

r^-1 TTl I ^ 

»(fisrrTO ntit^’T^i 1 

!T;®f fjTCTl^ "sfB 

^«n c*r^-T*' ’f’Vry 5C^. (II 

[ 1 'fl’i* 'si’i-'ITlT f faFt^l*! 

-?|»CT is^ ’2^ Csr^'T-'’3^ 

■^ff^ '’wtw ^ (?i^ ' 

(^) 

irtspi ’TT!»i (Mental ape) 
_ - - - - >< 100 

^JT (Chronological ape) 

•I’PJW ’Tfsr^ t 's 

5111 ui^ *ff^tn ¥5tii 'SHU ^rf%^ 

roit^ I ?[f%5 f ^51’? 115— 

125 ] sju^r ?rl ^®5?T 

'S'^JT^WT f 125—150 ] ^ ^wml (7^ r 150 

'59*’ 1 'ai^Tff ’ll •?i^'5t’''t5f '^50 I 

—■5? 'STTfStm^ ^''>n ^ 11:159 91’! r 9*'—S5 1 

91 ’511 ^f% 'Q r 85 -c^9-9 1 ? 1 OT 1 

91 ^^*1 <fl91 ^19 Flti;^ ^ 

990 ^ I ' 

C9't5l'9 (i)9i ^*[9tw 4icirt9r^ C^t^l'S ‘fl’lf ^ 
9'9f%^ ^<11%^ 9lf^ »rl (^<191^ J9lt^ 

»I^ ^ C^ C9, 459^5 1,^ 

128/2tt,9t9i:¥9®WI C99 Cft®,’fT’I^Sl— 


’I'^IC’WI C9®!1 I f%^ 9t9?tt9 ^9119*IW CBt9W9 91 9C9fe- 
9l9W9 99^5 9tl9 ^f99s'[f1 91^175 «i91p5rl ^®l9ti:9 
'51991^ ’RWf ^1 9CT5W99 599 I 9f%^9 i2t’9l9r59'S 
'“Tti:? I (?i^ 9'^ C9^ '5f1^^-CM9 '9111’^, ^90519 

'Sirt^ '9 C9^ 91 9191 'Qlt1^. f.9^ 91 C’ttCl'in f9'$tc?l9 
1 ^C9 9%t9 *ffa9l*t 9019 m ^Jl'«t^ 

f^at95r« f^5i I 

(9) <si99l9-*^tflr 

feOlTI 9f%9l9 99C9f «il9sfB 9t9«I1 C?<?in 9CTl I ia!^9 
'9t9 95!:9t% '®!99t9-’^5t9 99191 9^C9l I '®r99t?tOT9 

f5f9^9li:®f ^9919 *051T 909 

519 C9, 909 9C9T 9''5^f W’^lirhi "0?1 '^OC^ I 
S + T 

---- C 

[ taOlCT S (9519951 ^91 1 T 

cl?C'55!^ ‘Sl9‘tTr1 I R C9fi-9d^ ’Tt'SHtH ^91 
aff%59t99f^ 1 C 31!1^9 0191 '819919 1 I 

9*9^ r591 C9^9 995 T S-<i)9’l 

9ftn?t'® R-ifl9 9fw 9^9 ^ 919PT l9999t^ I f%95 

^ ^ -‘90^ R-‘59 9f%^9 (Tt?! 5OT 9t9(9 '*19919*) I 

S* + T* 

-- -=-C(-2) 

R» 

R C9f@9dl91 9lft9l9 Wl 9% 

f^9fB 099f ^99f 9f%9 999ni ?l1^ 991, (D 9S9l5!lP9 
'391 C7f9f%fB, (2) 9f9C99 '8 f^^Tl^, 13l '®Tt-'«l99l I 
[ §9^9 91 ^!:;'9 1 ^ <5^ R--'-9 9% 9t'5lC95 

T5t5 > '51‘1759 9f^l9 95r$ VZ^ I 

%lf59 ’•(% 9l5i:99 9i:9T '595' ts\7^ .sf^rlf 

'6C?9 91% ^ 9t'89t9 '■^95^ 9iC99 

9lPf I '$1^ -59 '5’FfB9 9tB% 'slsfB 9lf^ra ’^99 =^917® 15179 I 

H* + E* .+ F* = R‘* 

(1) ^91171 H C^f^{5 'SOI 9*"tt?(aR 1 ^ 
C9,f9^C®fBc^, ^ 9C>h' 911(9 «t9ft9 ^9tW 




*WS1 I (2) E «4:rst^RRP!^ 

^ •J%SW [ ?[ ?I ^IW ] 01^^^ rsf(\ f5|if1?HFl I 

(3) F «n:< «Ttp^ m «K-'st?Rii 

[--rtf^ <1^hlCT^! ^] 

•rfT« w ^5?c*Rf^?W5 '^iri '»f>ilwi 
*i'»(l*(?lt»i^ ^■Q ^ i 

a—:1tr!5T^ ’Itipra ^ ,*Ft?(C*l 4}t« 

'•rtfwil I ^1 ^ 

fe^*i5rN [ stimulus ] ?rn ^rts^ 'sr’Wt^ 5ii i 

^ »rt»ftT*^?; ■jiwt c7‘ip:d?'»i ^rKtita <!fl>Ftr® 

C»t8f»T Sjrfm 'arhfC^-?^ w I «it5J^ '»I’T?t«f-"^?1 ‘Sf 
^lPn( ’F^ «it^!:" '^tr^—c sn — c* fB^ fro 
'ir^FW +C Tl +C‘ f5?p froi 
vat ’Si 'ar’Ht^ fw® 

I tun f?c?r 

^ TOT (TtW Ttc? I ^TOsit^iR, 

T5t^, *rrf^tf^*F 5t%® '9 ?t«f tij?r; 'slrwu 

<*npf^, ■ntf? nf?t?H, fi’Ft^'*i'i, 'sre’«fNpr, 

«wft^, ’n:5it^5Pf‘l •«?rt „^>i? ^ 

'w*Ritf-«»pftT ?rrt wi Ttffi 'iCTf? ^fwf^ 

tftnfr cirt*w vnr i 

T* + S» R* - C{-1) 
fflt^ <5t^CT5 ^FC*t9 Tr«fT ^ Wtsfl X-(V 
vp^^ CTTO11 *1"^ *r^f^ 

[ «rtu 500 B. C. ] fScft^ 4Wt*l »!t!f? •?05f5 ^CWT I 
‘'arsTVTNfir 'q; y^ 't?rl1 ^ a'^rr®rtf^ i’ * 

Tl ^1 <lf5T^ ^•f 

•t;rl ^111 '■TC'^ f^ ?rTf^ »rt^i's ^ 

’IW c»1t5l1 I <il? •»? ^f»RI 
»rttflCTT "Sf 'BwW WT X-c^ wW I ><1 

atnl*! 5W1 tni I ^ 4i^rtc«t7 fe*R( 

^ u l yma *1% I 'nrl ^1^ ^ 

FBifS 'Cl 1 '2fcf»r?r f*w(B c<^ «ict^ « ^’pa 
ItTt WUfl C^mi 

5^ c*i X vvs *ttn[ ^ ^ ^131 

vrsrt >rf:^ I ^ •r^sjtir ^ *r®t^ ^<11 arTl%? 

^iK« wi {!) '®«n 

(2) ^ 1 

rr? 

vnc^ *tlCT x\vcv% ^ni1»(-7!?l Tj^li 


^ ¥lr»nr« ^ ^ 

^ ^1tit*i « atTPlcw 

•RR^ >rttc >iC7tFRr ISwCT ct^ ^•iTfDrs 

^stfinrm I »r5ilc c 'ail ’iksR •« *fT?i"nfw vlt^ f^Rit- 
bsft >rc 5 tfnzw I ^!tr® cm sw fiFf« va, 
vn* ftr«R usv cr ’rts^ etc Tsf 
fro ettj 'eTfwf C4ni*ft?r cttrc f%frjr m ^rc® 
sj^ce er*iTt<f ^ I <£^ •fwetfC' e^iraBTi 
7j!rt® ^1 wtfMR «}7f%’r ?f% ’FCTk^ CCT® ^sefS 

irtcre m?’f5 ^*wi c'CTl ctjir i c^ «t^f^ 

^ CR% cel5 cc c I 

<fl^ vm •t^’d'^elte ”?% c«i«*ri *1^'^ elOR ’■rifN 
eettr cictfm Tjyj ’elec 

'•rtfN el’® etecfe eer® etrl ?n wtr^ri Tf?. 'flc 
eers c«R!*rRr ete >Rti:srl Tttr ^1 1 *rW^e 

c *11^ Mtew c ’»rl>w ’elen ’st*r?it«( ‘sfifcCTtf- 
’nf^’-’R't tflcfS wsrteetc ’tl feefic «r^ ets 
enrf% 1 is^ 4rfe?it»f-e% e^csi’aita •tre <iisj*- ^•nr^f- 
fR*tre ete era 1 »R. c«fti*t1et® <2t1ciRrR-ef^ 
e g e ic 'e*Rrt^--^?rto>F ^rfe’® eci 1 

y^rv^ *r»t'>«+w 

etetR c irfetee SFPrtgfeg el efc-aif^fl ete 
cte efere eTwr«g ^ leete 1 

cce, eleftri ee*rtft, ce^, et^R, ’tf^el aJisIc 

«f1% ufetR efgfv ee *Rt ef5’® gCTr® 1 cews 

erf^e gtr ^ 1 ’jf^cc •re *te «rete eleiea 
elfrge, e’itl, f5p:’<mtsDirt*rte, f^tectgirfe c 
iflCRC e rttf S cc efem •rfeel't etr *(5 ’jfc 1 
fWf ^rfirtcwg siee ei?5^ certr? ^ 

e%ee ’srffirgnie 15^ c’lcg’^ ’etRl c«f?*ri 
eesr^vtce ’sr^ir erefe, cece^ ’®1 eRgm >51 et^' 
rgea ^*rc? Ttsr atg*! ecec? 1 etafTW ffaetra^ 
eterete tr|iaf5t gr« eter 1 'eMcR aff^tf- 
■r% e^cere et g c ef% ure'S ’ci etdfw ^rarsfett 
^Cffce [ Brain Convolution ] ^cece Cl efctgg 
cte c’te ere ««ce ’et’R afeetere l^ree 'er'^ei '« 
^eree e^ cafe*rte e’’ef^ etecree eere^ etecre ^ 
efce feec^i entice eretfiJe wn aRe<irti( 
effJT ey w t e *^ -^*1 ert^ ejcecee aiceleR ■e^ceir:*! 



^ 




[ ap—^ ui%[i 'e TT^pst^ tun^ 

C^ ^ f^>RjrTlr'98 WRI cvt^l U1^5[«'sr^Tf^ I 

‘Utric;! TRt’ir Bfg ,ii^ 

C3W? «flRl ^ ^5 I tgfj]^ nt^^tC*T ‘ilfS 

^ I w aciR *i»s^ 

SWIFTS! I u]^ jRflitas «if^?it«(-*if^ '5f«t?ts 

'3t? ft«f-C«PT^C’F 

^ ^ f^rfei ^ ^Tv-icmf i <31^ 

c^ 'Sr f^?i^f Ji^5?p ^ 

’jRfk^ c^^ I ] 

srritjf 

I 'Bt’Ptf^ >s 

’^Ttrnf 1^ I ^ 

’ifei? ^1 2(fkirf»f-»t% srts "FMI 
«rr^ ’«rn5ts(-’^Cr 'srffj^ ^fjf^, 

’Jl^ C’ftll '8 til^ 'S(tqf^^ ^t^fs^rsRT ^5(^11 

'«rtf^5i »r^ 4ft« >^5?^ 

^tUC®! C?fC^ C^C^ *ltRt f?[ I 



<il^ 'St::^ 'srfTRl rTJ, ^lf%Cf? »ii 

*^1%^ ^t5 f^fiOT; ni9t*(-’^?n >|"'lf%^ 

’?r^<rc^?( llcsps '!f|5?r| 4ff^c?iti(---‘[%?i 'artTt^'f'3 

^t|5K31f 3(1 ^1 , fip;,^ 

^Cfl«fj c^, f f^st« S 

3^ ’ItC^ I ««lt ^ 'Sl’f^'t^ 

^ ntPi I 

[ f^: Jf:—'»tn?t3f-*firi ^ *!«, c«}^'tl '®ft'R 
■ff^^ *ffi[5Tf»r^ ^ ntoi ^ I *!«. c«fti‘fn?f ^ 

^ ^ ^*Rft»f-"5?tw '8 ^ 

^ I wi, ’mil, c^ cm, wt?f, 

^ffw ^'"f’fW >^)^N c:®it^ 

m(r<it^’nr,^»n5frt,'»rt5^x’^'iwi^?f^ 

«f9 « *1^ cm^ ^ 

*icw *J5il ^'« 


3TCW ^jjsRl «iFiii ^ 1 inri, wt?r» 
cw^^lfw'«caFlJf/^fr, c’rf's '«rtf^ 'ecinr ujsy tn^is 1 
'®W( C’T C3F1518 5tf91^ >4? 35J?f& ’I’l T* ^1F^ 

'^\m -? ji^ c«i^«ri ’ll «r»iiii«f-"^ 

C7I ^ ^»ni1‘(8 I 

»4i^ [ '8(VR[tJ(-«^ ^ 5I«S. ^ 

C«IC? 5Ft?[ sicff ^*Rlt«(-"^ ^ »i«> C4ni*t1 
'®(ll^, '^^ ^1 8 ^^‘\ Tt^l I '!Ftt3Rl «f1w 8 Jj 
8 ?ff% c'^c?!? 8CS!^ ^ ’ll 

f=l'?rt*T?Ilf} ^1 ^511 Tftc^ 1 ifi^C;^ u!l| C’l ®t»I 

511 ’R 8 ^ 5(1 *13? 8 'fC^t’SF 

'®(’iitl3(-*^ ^ ’i'«>c<2t?i'fT^ 8 nfii^ri*! ^t?i 5(1 1 

f%^-<2}rateR, '«i«R ^fwt?;, c»it8, caFK, ^*it’(T 
'il^l' 3f5l1, =^^5151 ^Tf^ «iW3*F8rtc^ Wl^ «*( ^ 

T'J ^f'8'^w »if3Si 8 9if$ ^t? ^1 I mr® C5F 5r« 
^ ^1 fii^i’iTt^ !^i:3( ^si ^ I 

isn Ti(iirfw cifcm ’1’® bi(R^ ^^058 c3(<ri 
c^ cN, nf^tfx, ’It®, 5(4 sifmvf?! ^tn- 

=sficii3( M 8 c>it ^Tc^f mn 5(11:’®^ ’tftnM 5(^5 ^4 ^ 
fjinic^ I '®it c^rf sft4) ^4(1 c3?c*r? 

L«n^ ^4?i ^ciic^ I f^% '®(cit5( 8fs(tf«ni 
c6feK35 ^r^c^( ^1 '=[t(*itc^ 

'qc&!:5 1 f^^itC'p^i 8 er?1 ^1'^1 ^ic?! i 

*t'f5^S3I8 <41^ 8tc^ *59 I 350^ bff^ 

(r»K3[ 'ilt ^cw 8 3[C«18 "SIHfW 

c"*?;:® '®1 t,'^5( 8 ifRis *(1(13(1 1 

f^ (284 <J.) ^ 4lf^C5(T<(-nf%'1i ^t»mt-3|^ 

*CsfSf8 ’3?ri5?5( *(ti(f*(5P -aiW® 8 'S(tf4 ’?t®f45P 
^ ^(taRC*) 41 ^ 4»5fc® [Arrested Growth] 

3ff^st5a ^ 

^*R(t<f-C®T^ [Abnormal Criminal] *?|? 3591 
^1% C4t«{ ®R:*t4 W fl(C4R *(48 *5*1® 

4k^ ntm I f%l—4«c 4t»T^ >45^15 *14 '■mw 

C45^ 'S( (;4t«( C4t4r ^ i(C4 ^t%- 

*J(44f ®'®’tf^-Sr ®(1%C4t<(-’4f^ »("*tf^ *lf^t ’Ttl? 
»r^4 4it4 '®t%4 ^ %*(4t^ 4t»l«FW4 »R^»I ^paKf I 
[®4Ff5 4m54 5(^ ^841 41 41 4«4t4 ^ ^ ^ 
t5tt44 ^-MC4^ 4C& 4tC4f I 3®t444 5l|%t 5^11!!C*1 



^84 


'8 wm [ 37^ $11 



'7'TO!? ^FfSr-^^W ^t’5:<S^ 

^FCTI' iflt ^51 ’‘flf%T;5 ^ 
c^*lt I 

l?^?;5?t%c:^ liftf^I 5f<!l ^Ie^ 1 TqlN5l-fl^1’5 

^9i?, '5i»TOfi(i5®1, f4«lt?^-ftc^gf! '6 I 

ijc^ f*t3?l ^{t^i ^1 '<11^^ '®1 '5^!;'® 

C’lc^l f^isn *l'?5l51 1 sf*ft»(f^ (T’fCai'Q 

CTflil^f « 3!C?!»f 5^^*Fn:^^l sjl'tj f^c?tw 

'srrti’f^si ^ ■« '«^ti(?n5i 

'»t’1?t»(2isi‘l I J 

^?t’t 'sn^ri^t 'srtc^lRl—^ 

®1^ «c'3 ’ifM ^(’(ii (1) arts^it^ 

(2) s :wt I 

[ cm « '=fwt«ii w-fn'a 's W(?Ft^ 

'=rtc51 ctT^-'if*r «f?!«i ^ 1 m] 

(1) $w?t -a (2) «[rt[i{ '=fff‘^ I csr:! 

nf^irrc*! *rt ^1 i 

cw^«fr$ '»;'ti?Tf^ <3 W(\ 

pi on^^rc5tf®ii «Qi| ?»i"afi[ « p-c’?i;4 

f6f%>*}tc^i cn^if «> c^iffapm 4n:5itci«q| 
'irrnrtf^ p*i Pl 13 
. uTtp^i c^JtQ ^1 1*1 ir«w 'm 

’It^l '®tf^ S c2ff^^ C31JI 

'ec5c®^ 


p 1 cw w «np^ irf«oDt 

?c^ m »epi ‘'^nu'K-*^?! >6 *!«> c«t’ii*ii^ 

^a^rtRl ^ ^f6E!F 

%5f irt® «lfw^ts(-»lf^ ^?p?| ^ 

'spf^si^ 1 ^1^=1 « c’mx 

15'' 'Sf’^ '®«n 'snit*p^fe\s 

p I 

?t irt3i Fi-^f^s 

p ^11 -sTis 'sfgr f5¥l ^1 ^ 

p I '®tE^ ^1^1 ^tC5F cEl^tC^ <j 

c3liT-'€iCW apcp'Sf'‘l 

I [?Iit^5iR f»ia?lTO] 

^t«(TP ^cm m 

»i«*>t{%^ ^ ’Ff^Si’^3 1 <6^ 

®tift’r?'i ^Sfc’® '®tc^ ^'i9t‘(- 

’2:’5-^r«?(i^t »i‘vc«f^‘it^ =^51 p I 

C4R*ttil m ^tuR 

^tn "sff^ ps 

’TR’I-Tts?^ 1 's^’s^ITtCl ^1*1 f$51 i!t3I 

"FR*! ^Tf®CPF XT3i ’»f^‘l PIR C^ 

ifp^ P4I fV«—<31^ 35*1 'si^l PTfe'^ 

pk? I *rtP4i^'Q twfEi *r®t“’^'9 ’Rik^ «pFff 

c*lc»[ 'P^f'l f^'PH 1 

[ ^sn f5^ ^ I *PFtW 

^ ^«FTc^ CHSftc® c®^ ^cp srtf^^rft 
PPtn I c^R« f^5( ^fT'S ^n f^!:5f« 
ypF'R pf5kr?( jjsRiit ^tc®R ^'*n »r»ipu^ 

®rt*rl WR 1 'ills ^t3i ‘il’F^ 

Ham ^itpcp m ] 

$«icp mi cp^ 'Sftpi c^. -s «rf^^®> 
CaR-«P® P'S-R HtpC«F '^Pt»(1 CRC*? f5[R*1Rt?l 
tr 1 'ii^ f^cut^ p%»il ^'*rt p3it-’S[3( cp^ *^1^ 
'8 af’ftt, W « P^PI 

iff%^ -^RCP '« mj ’I' 

c<*ifl*ttt cp<5 ^ «t^T?. ^w* m '9 w ’ti^ 

pi ^srftcf--^ ^Plx-^?ni cpai ®tf^«f4t^i^' 




2S5 


1984 ] cjj'iiii 


^<If> 'S ^1 <il^ 

'Stf^ '6 ^ I ->^ ®f5!( 

5rf^c^i?i '5r*t^t<(-"^i « *1^ '«<ftw ^ 

® I 3TJ( ?(rt^C«j 

^■1<f1»f-’^ e *i^ c^il'ftc^ ‘il’F 'SPFt^t 
(TTt^ ^ I 

'8 *ivc«?i*n *i*^f%^ ■sf'ptrsi^i ’il%? 
■3^^ >it?c^?[ ty'«*^BfM - Jicw I c«i^- 

<(4^t^ ’TW ?f^?i ’TtJn-c^csRftr® f?[f^ 

>1^ •tf^'irtc't?; ’ifipft’t 'Q 

'3«>*)i^ r^f^a ai*f '®ac«r?r ftara cif’il 

?i]t^frta ■’Fa'i ^i^’rtwt »icw -« 

^-Tr=^5T? R^ft [Use & Dis-Use] ^q uq^ 
aw Rail sfat®! a^l atca i >4^ Rsfh 
ReftfS Racn ^8 Rcasr i 

ats^a? |»f ca^ti <[T^5tc^ '!ji ^9 (T^ 

'■Tfll'TtlllS «WI Tai-'ffS ^5 ^f% ^'Slili:^ ^ '5lT*t^ 

c’a.’Ft ’Fata [Vice.Vcrsal i «!i| ataRa^ ca^a a^ ^ffR^F 
c’Fc'5'Q ^tta Rfala* 's fet|a wT-r ^f%'s ai" 
*iw^^ R^ll% ac^R^i I ^a- atai a^iat^i srRfS 
cal^a ??a fa I <£i^ catfa '«ra«la1taa 

’?!§ ’^aaf ’Flat*! at&c^ i aftai a"® ‘-‘ia>' c«t^a 

'aaataltaa RRF«.ai aaif^e -i,af sf^ttaa ^ca atw i 
a® 'aaat^ltaa 'sitaa ’?1^a a'taa a^ fatst^ c«i^ 
•Q t’ic2t%'3 R®w aFat'® t[ta I 

'Sf'ial^ 

I ' a. 

^ta-'aaatff 

[Normal- [Abnormal 

Criminal] Criminal] 


'aBTta- ^'sta- aaia _ taa 

'aaaT^ '»i*tatft 'aaaT^t 

[Habitual] [Instinctive] [Intuitive] [Chanced] 

%ata-^»tala^aa ^*11:351^. 

'®utata^a trsca tsttaa ^ ai ca^ aRtis ^a’F 
•t^caa aai Rta'astaa ^a, aai (i) «taa *1^ 'Q 
cna *tftii I «fiafaaf ’tltcaa 'aai ertaRa? ^latfitaa 
^'sta 5 Rh faat*tat^ atspa a^ affp 1 ^1 *r5J-aaiw 
a*ia 1 *r« ^ca 1 *jR^a ^R’FM 'aaata^ aa'fl 
3 


^■^aa isitaa csnaRsF- ^ 1 cara»r ati 

'®lOTa atara an ^’Wla «?p sfattn ataRaf 
nRa^a ctr^ aifetna nRa^ af 9 cf caa *f%in 
«ff '3 ^*fat?t I ^al ataRw ctoi ^alRa 
r>ca cm -uta ^sttaa 'atRa vtyatan aas 
nai is^ia 15N1 m atata c?t? aRa a^ltisRacafiR 

canitaa ata aaara ata 1 caa n^?a »r*taT?t* 

can aiRjca?! 'aRa afaafci istuaa awr fatrtaF 1*1 
^cwf 5 atafaar ^ ataf*PF nRa^a aciJ 1 

(a) 4 Jtafaaf 'anatff 'S lai^stfw a f yao a awr 
c’l^ 's ~a 4 -cata aa '8 ^ caR brni caR 

^a ’fiiTF I Rf^ caa •Rtca feasts 'aaat^fcaa 

acai araai ata 1 isaa ^sTtaa awi cata^ 
cata ^a -^a" *R 4 -cata« caia arr? 1 arR*i ca, 

ca^acaf t<ia*v "ac^ c«rttaa '®at artaiNi 

'srtcf I >i!c*ra S'^l-^f'% ^R-acaa ‘flafS aawf 

^®f 5 at^ca I 'afRt^ aFfe-’R^ '^la^ ac« 

'asaffw caw-ca^ai® aRjca atat? 1 asaFs: ac^ 'alR 
■sfaa^tas aa aRjcaa aa ^apfw caR caiaaifa 
'sirtcaca§^ aaTr®^ fewn ca^ata^ '«afe-*rtaT> ack? 1 
[ aataiKa ^ '^n, -<ivrta al caaa at^ 

aRi, ^a 'siffw ca^ w caaca Fstaaaa caR cana 
taata ^I'stra’F a^ca 'st'tat’F <j^ata Raaal^ ala 1 
^naj ca, \aRaiaa a^ caaatasa R:a aial^aiaj 
laa ’Flu at'J I cawar Ra caac^rQ at!?a 'V? 
atac^ I ] 

**1^ caR ca^ ataticFs ataitar^ acasWiaal 
ciT’Ftr® cali[ atac^ at*!! a^RR? *9 c’FR, afFtfe ’Ftca'^l 
cai^ ^tc^ ^ iTt cacat ^ar \ 'a’sRi’F—^’^ar^ ’«iaat^caa 
caca ^'^taia ^ ai^tr® t;atca '^1 '®iTata *fta 1 f%i 
aaf ata ^tcaa a^'^as aa 1 

(a) <i):^a atni n’^laacaa 'a^ta 9 'a^astai^aasi 
caai ata 1 sFtaa—‘ataa atai 15a ^*iRaF ^atwi 

Fsai R^ait« ^ata^itataRffSa a^s ^Rar ’^ai 

aarta 1 Fg^aR—alata*! al 5 ]ataa 

9 sjtaR’F Faaat^c?fa atai cat®, caRi, aai 'alR an ^a 
^ uq^F aai, atai, wta, can ^atR an a^aj ’jan ^jan 
' 5 lta atcn 1 fnn caa aftcaa ^aat^aa w arfwna 
aRa^Ji aa afafS ^ ^ ^ c^ 
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4 


^ (1)' (2) (3) 

■6 (4) I ^«r;| ^ ®fC4 

’IC'il '8l5ti1'W I ^!:’3 
‘*t^?j^**, «?F«rR<ji '<1 I 

5CSI an ^^itsrW cn^ i f% 'SK’itc^ 

'3Ff-^i ^n^< I 'sfc^ 'sin^w '^?i 

'3ii(f^ ?ic«(j f6i5f%r?t^9^ ^lnl 

«15H m nrc?l ^Wt<l <n C5]tc^:^l 

nmtn *K?[ I ^t^i c^n\^ ^ ’pc?r Tt»tf4*5>‘ 

’^i "tt^ ntcT 1 ‘st ’®T^l 

c^c’f nwtc^ i5tv I nc«t <^1 

^fs sTTif-j 3 isrf I <iicTfa' 5 tn«R‘i 

fB(«tntnl’f u)?ri fl’!'lz:?lf^’PC?! cT5t?i1^ afcni?! 

cl?51l IHW?! W ^8(:?t«!.J(int?FtC?5<-‘J?l1«POTC?tt’f 
?f«?il ncci’s?) Jin I ? 5 tt 'ii?n nc^ « i ^fnn 
<iif8 n&w '»nrni «c?5 ^-ic^ ?irfl ’pai ?5?i i 
(1) ‘iic?r?i w ’Piijtft '$'vn?i'®i 'Q ?5«.n?i 
am nta 1 'sT^cn^ nf^aia fifna 

'6 ^^^0 nfmaa ’®t«1 ^t?i i «qf5 -iia?! 
fif’Pt?! ala I «5?p1a5 (SiTat ^tai ’5t«t«ff$ 

<6 ^n?Fa «pi"^'f c?R:n 

nf^aica [ ?st?!% nf?n^a c?^ ] «ff®cw at^atw*) a'?i'i 

4Tl%aC’P »(Jl’Pf5ir ^ftPi^ «P?11 f?!*! 

nra I ^ ’«!rtfn^ ^^tca?! ?5m 

si1« cn& f5[fi??! cnc^p «Ji:«if^1?! 

?sti?j?i‘) ^\ nt?!tc ?5 ^tcw?! awT 'ii^?iin ac^ i 

[ 'Am acMi ^?i?5t?[ m® 'srtcs i nfFW]?! 

®C^^ii1 t«ltW?[ ^1 ?5tt 

af’Pin ?F?c»r€ ui<ri (iic*rs( '^n¥ca?i awr 4^ n^3f ’i:fiR;n?i 
^f4’!tc< cum nil I 'ft^tc?rt1% '®itmitc'<f ■acw?! 's?p 
csi^ nsitmi ^ I ?£lmi nf^?F me?? csicn 
Swic^p nffl&tf^ i ‘nc’® nstmi c^m 
^tn!S3 anil's J3?i '*r5j^ ntc*!Ptfw « f^min 
§cii I ’s^ nuts ‘flt 'a^atr® 

cac51 nsti’® ^?n w’F «ta ‘nn’ male’s «c®it® 
4ffran:?i i c^ «!ien?i '^racwi cnc^ 5?^^ 
’Ptim fnnti ^nf(5 fn?ii& fanri^ ^-enlc?® ^6ii 

’pm cacnas %5C5i na ^nci»»t 'e-isfei 
’aWn «rNfn¥ ^c*re can 


fn®t«if 137^ n^, 9n 

nmai anni^m fern 'si ^sicnTsrj i 

[. ^enn nwi ’Sinj ^ >6 ^ <211511 '«lt 

Ai^] ^siia ai I f%i—%fi m afl?® 
i^aitc'3 nen?! mm femi ifiia ■^'afsi?! 

ncH’p 0^10 ana s?c«t-’ ata 

■^f% ^Rsisfa’ ^nm cnc’Pt cn^ '®r?{ntt’5 m 1 
^n?i'«—>iic«fa lln ^nfn'Oc^ fsf’pnme's m ^-■sen ci'^ 
la’'stcfta nfigt^ liiipi’®tcff?i <2f%?itmaf%' a*afp’® 

?S?I ^C11 *4^ msj »I\C31 [ Ozone ] n^'li 

iten ^ '®i<iate?5 mica 'nn ni 1 Am^ ci^n-i 
nfasin I’sc’s j|l fnci umi iJicn?! ami a}n-fi?rtn [ Kesi 

pause ] 1 AU5 ail’PfS’P (M^ ’Pfi'® ^Cl I 

uji aitc’Ftc^i <^11 ae^ ^’Pta 1 nm—’I'ia 

ntci -nai isaifta [ Work spell ] i efs(i Jj^ci 

atm na ntfBei, nc?t<zff% n^Jtei a^\ ui^p^ 5pci Am 
’p^a^m '-‘lai fnw ’atfe rnmi 1 

^n^‘ nifnastfi’P Tw^ « ’sia mrni ’ncni nwi 
'arsfiafi awimn'«citn f’Pim 1 

%n c^ 'anatn *^1 ^ ’jm? ^-sca nm, 
(1) caifn® ^ Av- ( 2 ) ®:iT 1 entfn^ 

’Ptac ‘1 ita?n irfei fiffc’i ’a-cnt^ia! [ tri 'atfw ] a^k 

cn'tiia [ifat nl'i, ’atfn] 'anata ’Pci i 

’aaiftm’—’Ptim itt^n gfa (Sfin’ni ’aifn 
a^f%a fafcii ’®rnar< ’Pci 1 ’sen—’^W’s ^itn ^mfi’P 
’am tilt’ll ’anitm 'S nn 

'anitft maf 1 

caifn^ ;gai 

enta^ 'a-cntiw 

'srtfnn’sn nj’t ‘nt ’an?rt'r^lii catf^'va mai 
?F?n:’®l I ntif^ n« fan'll atfifi:’® ’stii 
catf^-*'jCt m I anu '»r?iai-*f>nn ’stmi airnin 
‘nnfitfa *H% I ’pm^fS <2inn fsfPq'® ^icti 

(ata’e W® at I caafa® an 
®ta5 ’pm itm t?c®i i aifnitfia n?R ai awe® 
c?fla fnaca «r®ia 'Sr ai ntipn awr entaa 
'amp^^ie «ta % m I ca^ acf ®ta?i <2^ an atnm 



287 


19841 ^ 

fewt^w 'sr*nrt^ "<5^^ ^ c^—w c’^^tif i5*Ff5 ’itJ^fii^ 


^-"^•*f« X5t:(ffl -SiWi <tC^ f5[ I 

’ic^ Tt!^ 'Stt*! ’FC^ ®t11%lf<^ ^5!JI ati;‘| 

'®W '®rt^^'t^ I ^li:^ 

^«t'"r 3^1--^ w 'lligi ^<(S[ 

'srarciR! ;Rta1 w-st 

’Fwt '9*iw c?lln^ ^Tfb5li:ir 

[ Aclultry ] f?if^ ^ i 

licflr jpt ci?!i?fC5!? w 2i'*nn“--f c'-tift^ 

-s ^ir-a ettc<F i 

ft: 3 :—»i^rl^ ^'^=?fl 

ft 9 ^1 '^1 Ft^I ft I fti—ij;^-il ^if^ 

>i^itc®^! -9 

'^iWc^ »i®si^j|ftfft 5i"trt3^ 
w?[^ isrf^c^cws ^tW9 
<«i^ *rJit^^Ji=?l 3^*1 I ftf«—r.?FtJi9 

^ ^\ 3ft5 ^ I '-‘1^ 

’«rtc5i I 9 ?ft: ^*inii- 

"^1 ^1335 Ijai 3M ii:CT ^I's;^ sfc^ i 

n?[5r®^«FtCT 

^13 XC'<T 

I 

'ilt O’?—■^^’Ftc^l '^T’lsln 3tC3i^ f|9'^5 9 !j€i;|'l 
^WfJ ^'311 ^C?I n’S fti’FtW^^fft^ 3-a 

»fT3ii mm fti^csi '«'(OT wj ^nil-’irai '®nft "?ti 
? f% '«rlc»i I ^tc'® 'sr3^1‘f-"^5l3 c3ft^ ’^f“c-r3 ft^^^l 
3l%5)'^ ?ni I ^^9 3C^t 31^^ ^ft^tC'^ ^*T=® ’^C^T 

f.^rC'F 3RT-"^^ ^ ^3 1 ’F1^*|— 

^^’FTl ^tCVRI ^WC'® '(ft-il^ C’lC^ *ra 

^ I '®tC^ 3^<Stft’F ^T^t‘1 ^ftfsi ®f!:^ '®1WiI 

^c?nf »tft»^ 3 ?ii-"^ ftftftr® I ®5i ^i^9 fft- 
^ffsi =?tw ®tc?i 'sd^® ’^ft 9 3^T 3’-fu 4 ’(rafts 
’^t5I9 gft ^tft -9^ ^3 I ®t!:3 ’fcni 3V 

r.'2fa«fi *(13 1 ^ftala 33 1^ 9 >313 35(3 >^3 

asla^ I 'il39 3C3 3tl 3^3 ft333t^ ^3>rt3i( 

^1 ^C5( 3t3]^^’F ??3 I »i»3t ^t3C3 '3l3-3 

3f^at«f-»r%3i3 (r»t3 ^ "3#^ a^caft i 


*^=¥3(3 ^C3 ®1 ft^lf* 31 ^ 3t3I iSfrft® ^ I 

’Sitft^ ftf [ Gamalic 

cell ] ^e '3'’‘t ^tm [ Somatic 

cell ] ftft^ 'Eftes I CT^sm ‘fl3rc3 C3C33 'Hl^;- 
casta ^3!1C3 I ha3FC3 Ca'St^ '«(lSlf%ftf3 3t3f>.sF 
c3tat5(aR 3ftl c^f39 fti^a ^asic^a ®i(:3® 3D(T ®ta 
f.^C3 31351 ^33t3-"^l3 'SCs3 ®lC33 C3l?C35li:3 31=^1 
^33T3 ’^?1a 3C3 ftfti® s®t3 ‘'5?*T r.®1c^’ 3«f«S 
al^aar ^3 affts^i ^^13 '«a33t^ ^a 1 ^ta-i-ac^^ 3“3ii 
?^9TltC® ^31 353t53 3®T 3lt5(Ca3 3C® ^1 I 

^twwica 31^ ^'lata *^51 ^Ic^a c^^cartca ftftt® 
1^1 ^1 »^3 T531 2(33^13 33 C3^ ^i®1 c3C3 

33ri Ttca I tfc33 ■33ata *^?1 3ftal3 31 a ®tc''3 

ft33?t^l 3ac® '^33 «tC3t3, C®3 f.3a1^ 9 f.a% >3f®ca l3* 
31^3 .tC3t^3 I C®'^feri «!t3lC3 ’®133,3-'t;3t 

3"3ft® C®3-9!:3« ft35!i:‘ta9 '5;C3t®:3 I '«(fftc3 ^<5113 
'33?1'?|al ®tW c^^wlcaa '-‘|33 [Single Doze] '33313- 
'3®Tt3 9 '3f® arat^la 3t3i a'tftca ‘'3®n3-'33ala1’ 

^ I r.ir-t^rt^-L'l’i splf^a 3^3131® '3t«:,9 ^3 

aiftai ^niL^a nft*!®. ata 1 

ft: I3aa>‘ '33313-"^^ [ Single Doze ] '<\ 

^33l3-ft^l [ Double Doze ] 31?!ca3 '3ac®®:i 3C3 

'3^=?tc® 3lc^ aft'i ai ^31^: fea^cas [ c^rt®, «ic3i^3, 

atf?,^, caFi3 '3tft ] ^afti® ®3l ^ft^carcS® ®«n 

«(C®ft®.?C3 '33ai3-"'5^ta C3lf3® 31 ®3I- 

^^^l”-! '®rw3 '33C6®3 33 C3Caf a5®3 3M iilC3 ’it^a 
'=53313 ’Fca i ®C3—®'^^ 5!Fl^-aiia'i flai ®tc«ta ’®13?13 
'£lf®C?l3-'-l% ftcalft® ??9''I1 Fl^ 1 

[3313 ®ti:a (.-^^ ®13 31 ^971, ai a«3 -i^^Fiag 
'3®tca'a ilfet3“rf^ ^■^ftf-® ^13, ^"Pica^ ftai3 «,ft- 

fetc® I '3'9( ftcas—f-rawa a?® 3t3i3®i 

amtfta 3® ®tcaa ft^a al 333lfta 3 ® ®tw?t5F ftftia 
ap-^xa I ■931 a?-'® 3lfl3®1^1^ I ®93^ ®tal ft®l3l®ft 
c'5? 'sicaja fti 3ca| '3ta 3la 31 1 3’5:fftra a? ^;3 
f3®i-3t®ta 3ta 9 af 3ca 3ta*t3 ^ 1 3 

ca, 'srtaftas '3atK® '“tnalflai ®1ac3Si^3 
®en a^’?l^ ®31 

ftftl'"S 1 <1^n 
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I ^ '«r*f?t«( ^ ^t5 '!5jt’f TO( »ii>Ffl} ^ ^iTtni I ifi^ arRsc^tv- 


^ <J9’T '«mt«f ’ll a}^*! i 

»iiTl »W5t:^ ar5|j-"*|f^'«i 

Rrf—(p^ aff^ 

[ (P^C’^srtt^J u9^ 

^nrtc^ '®tTl applet 

'^*nrt<f '®tc’i ’RC’i I CTO5 ’it’Ti l^fii 

'»rtR '®m-atiiil?t 'Sf'RrW ’pm, ^ f»i>- 

^ '®rtR ’ijf¥ ^1 ’m twe^ ^-atni1% ’«iWi ’Pi^ ^^ i 

^ wi c^ "^^1 ?i*t '®ra' 



•rsRi 


’p^rlfJ (PF’Pi c^siti^ jpi, arf^5tip®^ c^-q ^P{ 
mtaiTi aii^i’F^ 

?Rf c^ «fm'!i ?OT, >[^ nt®iw ^1 ’sfWiJf? 
(OT ^RSP »i^ I f^?I C^®, (PTfl 

R^T^CT RRF«.»Wf '«lt? atf^nt^irp^ ’^’FtfS ‘ilt*l1?t’ 
c*nin, ’ii^ytwi ^Hif^fs ^c’i’>PT^'3 
l[Cl ‘ac’ic^i nap-’^ttapsic'f^l «tfPTit, 

Ttfs^P »lf^ ^n»!Ri ’«imtCS|?[ 

*CT »W’^ j« 1 J 

CXt^rfRi f^**llP?» ’Rt^ '*IH4u1 

^WPR ’TS^ i ’ItRfll ^ C*K?t ^tsiH atf^*rt5Ilil^I 
1 ^ ?pf|-*r!54Cif? ftf^ 

■^Wr«ra f5f%«^»i4 s|-R"tfl-’P41c<!’I cm RIJI4 I 

*rR^-nR^ w^ 1% «rt<s’!ttPitff«¥tiRtr^ ’p^ 
*'ci’i ifl. *itR*itR^ 'siR^a’aR »icw »it«w^ cm-Q 
flwir® JCi I ’iwpir®! *iW ^ ^s’Plw 

FTfio 1%»it rWr? I Rfi 4^- 
oiVsit%^ ^fwfe^ «f9f .iicflf c^ic? 

^eni’p^’i ’pw® iR '’Tt? %:^a ’Rs ’Rtt 


afl^ I rNIir? 15 

f^Ri’p (prc¥'s RORiti-*^ rRpp 

CPfC’P RTRsI ’ItiTR RRPI CPKIff? I 

"^tC4 4'haFC»l af5?fip5 ^p^'S ^t»ni1 

Rtwl afwR'® j|1 ^ 'sti’P 

nc«i RirR^ ’pc^f? i ^sit ’ts 

*^^1 Rlwt R'® Rs:^ 4f9 ^11 

C^W^lTl 1 C»I '31 c’ 1’1 'SItfw 

c’ft'.’sp '®ml«f I 1%i *1^, cap?»tt<[tft '31 ■R’pft's 

ci*f cm I -R'tJi "^i-i 'Q caR-c^f^f RtR? ■a ^ttw? 

’PT#P?!‘l R9I lil’PiS at^^ 

?C!| I 


^3^3 CTfi:^? 411! ^5113 11! C’lfett’P I 

Rl*’1iP?-’P^!:’f^l« C3Sff^ 3^! Rfl 'srtt?3t5 *{C«P 

«t«t f^^I'Sfinpp (Rt3ai1-<il439l1 4^3 I 

‘^’?!i ?(t56tR!i c?tw 3t»t c'*ii:4 mw 

3ti|1 5l¥t 414 '4t4 k'Sl ^4 <^R 3tiR4 *1l44 ^fel 
OT I ^C?14l ’t'^ XC^, ’Wt'fl'31, Rt^rtWl '5^14 Rt4^Jrt4 
bsR 4C4, 45t!Rl ^l%W?! 311^ f34 C4t^ 1 ‘iS:l4^tf4’ 
4Cn 14%<?4 '^I3»1r44t« 44^ 4C4 I 3^31^114. 

•tTr4ntR4 3t14l3rt4 ^J!Rt4 *1^4 *K4^ '411^4 
44lc3-4t3t:3 4t!:41 ■ 

4Ci1-44W '^^<14 4t^tC4<I 

41413 54 I 1544 Wtt^4l f43CV(4 4C44 4t44tC4 
4tC4, ^14 ,‘5rtJ|fk§1’ 414 (^4 WtC34 Rri:^‘f4 41 4114 
*rRCi|'Srt4 ntll4l C44 3tP?4 41^ l * 1 : 3 ^- 
Rtap'H'l C41PP tt®tI3 4t*Rll441 f4C'^W4 afl*! *14^ f44^4 
f45:3 %1 4C4 !41I ^ ■«n^^i:44 ‘l4%4l?’ '4T9 

‘4*4^4 4tC4l t3i 4155tfl*ltf4f4t’^'®r1aF4r*l4l4l 
^ I C4^ C4^ '4t4l4 41^511411 
^4 ^t5tC3 f^4lt ’laSR 1^ 4C4 I 5f«%«1 414 

‘3t*n iTt^’-'a4 '5|f3R4 ^414 111^1 ‘3t4l 31^’4 1 14^ 


• «4^ m 1® 3, ^ 1^, 4ft4l4l*T00016 





'rtf^ (Eider dock) 'caw’ sfl 

'srTci I ntf^i^ii 

c»tw »m»n!( niT»i:f ?ku i 

ria^ *tr^ ^v; “^aitf^? ^- 

n^«fOT« »(c«(l ^i[^5f I T-i^^t?i;- 

OT^l‘<n fssj cit? 

C5C^ 3tc^ I ‘f% 

lT?t5l OT ’»(f^l (Earwrig)Tt tS3^ nt^tTt^ m 

sfl—saitm '5r(3R‘( c»ic^ wi *if^it«- 

5Pir?i I ’^f:?l*tt!:’i^i‘3 ^ ?(r^( ?(t! 

'^Hi cifi? ta cm 3I1W 

^rtirl ic'^ I 

ttft^ <2r<tJl 3ft^ct^ 2^51 efff^ 

c«n:’F ^’Pl «F<111 *i1f«Ril 

5it>ii ^tw, ^m, x'^cm ^iifSc^ ^C3i I 
'sre^^F^ ^t^fra ^cm w^it^ 

W 9ff*? I ’f^c’l1c>l31 ^ 
c^ f«t'® ?ltw ^^\ I 

?rtfBc^ ’f^ f's^ *ftt^ (^t* K'li^), c5F^ (;*f^3 

^m ), ^cs?i 

?tr^5it^tf^^ { 'S{^tnf^5, m) i 

'Slt^lWl 

c^jScii '^’F ^*ii b®fir I 

^fcii %5t^^ f^iifa'®’ I 

^c<31 ''.'WC^I ^Ttcs<11 ’5f«4 mi 
3Fi:4 05T^ 'Sil’lt?l3t ^tfra I f*i®^1^T|C«^ 'srlftPR 

fai^^l^ i^lsiC^Flc^it 

’Fcs cw, m 5i«j ^irmfs^i \ 

5ttC53I 'S’fC^I ^C’F^! CSC? W.m 5lt*i1 

^c»PF I let? 

5[W3'^iw c<^ 

«»tc^ I atsi «c-f3i ‘cm\’ -^imi ^^<1-^1 ‘r%'.®i 

>rtc^1 *(3ic't^ '^t^l ^3[, 

C^f^ '^C^3( 'Q'tC'^? c'»<'115 ■*1'® 'Stl*! I 

mn ^w?i ■«rtiTc?tl fwra, 
^f!Sl§f%if'Sftntfl ‘nT6’ •*(fC5^1 fOT 

5?r»ilof%!:^ w ^5r<! ^itcn i 

f^l^ otc»i^ *Ttc^ ^<{131^ ^?rtii ‘>1^ ■’(c'? wt^i 

•mn OS’l^’, ^1’ ( chichlidae ) nic? 


ntJiii ^ I ‘c^ttff TtcsTi <sjt%^ •ifwrs' 
C^l^tl ^t*I ’F?(C«T'e Tn5Wr®?f ’(’jtl ^FM ^ XC^ I 
W C3F^ C^F^f«C^ni ’15' 

m I *!^3 ‘c#’ TtC?Cf3 ft^- 

'Q?I|f^9fiT ‘ent? 'Srrt’F*!?!’ ^$3P[1t ^t^P^tSf 
C^FN^^ »R15C?I I ‘Slt’lil 

^ICW?! ^tlCJTSt fwi^i ^[1%rsj lltCI *it?f^ 

afl%^ c«rt5rl5 ^t^i *{5 

‘f#tflf^"s’^i f^ *111^ ■5n>iiRi^ti'® I f%| % 5f)&- 

f^^tsfsiCSF ^t5t5 I C^?ftcitvt?1» 

fifra I 

^1 Jill C^F^ 

^5tWI ‘C'P'tOT’ 5F«I lie*)! 

gftiti I J{5|«r1^sF?1 ck^ 

(?tt^ ’TR^! m f'16f3Ffh ^1'® (?l$Pr-^1H?3I 

ftfr® ?^5f I ?1K, (?Fl5t511, 

C<*ll'F^nfS’FC?lC^3!, 

f^vKii *it«5ii m I 

^'(J'Q ^ItS JHI I ‘Cbt$1 

(pipe fif h)’ 'Sttfl *i^5f-C'1t?U'i3I X^mit '®1W?I C»iC^l[ 
vif^rs m c’rst^jjit sif^^ 5fratej% 

'srf^ii^ii cwl’iii, c*it ^<*1 W'S I w^^iw«9n 

^inT^n^w «ifsif5 oitw '®twii ^tes I ♦n'51 

»il5f C’laf^lC^F '®1311 '5C31 

c>i^ti:«i? c^i^ins »rstii m cm 1 

f^i(3f<?!'«iiitc5ii, 5 ^ 51 :^ ^9^1 t^i. iil ^m\ 

^r*! c»i'«f% *)re «d, 'srt^i ^ cod^ ’®rajai ^fm f^t»i 
(T??(^t!:'i3! ^'«1c^ fiH 'ttc^c'F? *ilc? ^11 

^ ^rr»i ntc^t'iif^f5 ^ it^Ft?! ¥C9i, 

'5’®fe §i:*tt»! ’FC'ii^ 'Ft&tr® m I 

«[Ri’ »i^t^ ill 

^WS ntW 'SfWPF? I fwT?Rt5, CU't^T’T Tf5? i2f^f% 
’“TC^’F ’®tDr?I ^^9 %9 

’5:9 I C9 ‘f%«itf*rai’ ^1^ ’H^, ^t-e 0)^ 
HW9 I «3l9 W! ’•l3?-'5ft3R«l C«t:^ 9''Ft^ ^5^SHI. '»(%’5f:;- 
®91 JI's*»H»!t®9 l 9W91 9"? 

sn *rt« 3Ft^t»Ftf^ irit’F’«rt9 ^*1^9c*rw^ ^fi5 

ynrvT nrf^sr /“irs i MRncsTTtSF %nB nrfrtuH 
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^ ^ sit5i=!ni‘l I ?rtni?!t^ 

sni, «fwif eftc'®^ c«i Ji^srt^ i ifrf^ 

Htfpc^ I '1 J?K ?:5^, 

3fi5 fp;^ 'sr^t?!^^^ ^ I wf^F'l 

‘f^^t^ltcs’^sl HtC’t C*tCw?I ’^srtT, 

^ic«t-sit^rr^'artw’i mntc»f, 

'sft? ‘C'7tPrt»('r»^ wlc^l »it?! i %tfe 

CTW’ "SftiJ ^^^^t’''at'Q <*11^ ?Cf 

CT51?I ' ‘(7,^vs ■srt’TI.Jll’ ’®lt^ ^$TtWl f^WtJTT?l 
9[r^ ?TT I ‘iir!lC5rtt»lT?’ ^CST 

f^cin ftcir rtrfc^ 

tfvt?pi (?T.iiPf 3)sr? i cpip’ctRi 

fVllPf «tlTI ?l1ra? (TftSRl? I 

’l1l!5l CV*^t1 C^tCW I f%f^^, 

c^'I Pt^TR^ra ^ i '/■piW? c*r?^1 
^1r'»7 f?^li? *Ttr?'P *11^17 '^■'®f? c?!:^, 

•riPit’P? 'sri^lcPi (R^, f^"»iHf (^ifH^r ffftJi? *f3 I 
—80" ^-fvQl fir 100 c^?| 

^t?-?('s c»p1^ f5rf^ ^tr^Ri %fpi^ ?F?TO *f1r?r 50 i 
«f^l9 ^■Vt^ 37 c««’F 45 r^Ffw *1^ 'S’?^ 

I ‘*f1;^ ^n1$’ci!? ^ir?! •ttc'g 

TTfpil^ ®f^nr ^t':’f'®it’!i?f%‘i'sitcsifi’Plii 
‘c*ii?l ^t$’^1 f^c^a '«f^fi5 cwfa art? i 
5iTttv5'a ^?1 '«iiata f^^rsf^C’p atc»-f 

^rtcw? f^tck insRi fTfai 

1 aTt'Sirti'^fir 'srt^ f»;i 
jpt^tv I 'Sffijirti-f ^itv»it^ "f'sal^ 

aTs5tCT5cK*f <n:a '®iot ani 
ca^la I (rodnct) 'Sft^ta ^Ftnc^ aca ctfcaa ca 

^iiattrt '■ta'ffl f^ar ca, Piarcw^ 

^fsfl sra I «:1^ 'Wt alw, ^'sisa 

^ »i?l’?’inra '®ifa^t*wa c^ta^ ftata fai^5caa 

I ug! Jia, ca'cpr.alwtias artal 

faal area JO I a’wtf^a ^aa^Jia <aeai^w^ '8prtifflc?ta 
ca^ flrot jfNaii «:faar i?a i aii^ arsa 'silaa'fv’i^ 
‘Sta alatw^j car^ •aiea i atgfar’F 

‘ar^altf’ai c^ ’Its c^fB att'? i cwtB af^caa 


fawi 1^, fa^swslraa's 

TS^pf at'® aa i ci;^, caw, srhaai^fta, ca aa 

atewt ara a'^ajar f%?i *itc\5, astal ^a 9g_ ca 

ntatal^ caa '®i Jia, 'at^i aastc^f aKJTl '5 i%'br 
'sspfcgi'is^ at^ta I 'sitfas^ '«rta afVi ^afa^Fta 
‘f!i5l^'$’ Titc^^i ^5 JiTf r aw^ aW'Qf^ear at'l^'® usiw 

^ aif^ea^ c^^a i •ttfa «tta 'swaiftai^ s^atta-aa 
I Ji^^ewa artai a’Fti^ a^ca al, ntaia^ 

c®t9rta I ^gai?tcwa c’^m cast, aa^tsarevra 

ti-araTu aiai, al ^aa ata^ ?tc5 r1 i atf^aa c'^rai 
fsa cattta *ta cat^ atata ai^etewa c’lB 

'saleirta »rtatfa^ ai^ at’Pt^ m \ araa'6 ^paif a 
arew-’a’ ala 'srtatat^ats ^at's aa artcaa i ca>-fe cas^ 
rs(1a? f*iala aia'sriw—caa^t caiataia'^ust^ai, 'sjtala 
(.’fla c^ta alwteaa ftcaiata ai ^pata <4tw ai 
aePT,-®1caa alaleaai at^ata a'^a-aral afala—alaalcaa 
capii cafBiar a^il ^a ‘ataata ?^a’ i *ftfaa ■?tatal alataa®: 
ca®ia ca^ ^a, fa]|c®t 'ala ®Uaa ca& ®ac® 5la ai i 
ataaicaai r.'sasiai acpi's c'a*4ai aa ai a>aa^ i 'ata 
® 1 ^ aw a^c® can ala ai i 

aji#‘falpr, ai^f® al"at*!i a^ai at^atcaa ®car 
f«i=ipta aea '®ili:a i 'acaar aaa a® a® at'caa |^pcai apa 
c®®a area i^e^Q ^ae® caa i aieale®a a® c’f^ 
'«tata ataa teaa a®a atata'9 at'eala t 

aiaaf-itse-.ia a'«^ alfaa alalat« aitaieala aea aeat 
facial car-ai ^ea caw i ca^f^i ^e^s ale® rsfTt^i^pa 
af?ea»t aeH spca, ca^se^f ala>-1caa ®aJi^ ®1 ata^a 
5pae® ?a i ^a ^ca ?il|ea atPial c®1 ‘aa^es ’iia.^ 
?®fa area c^-a i cafBe^p ®tai c^e^ area aia f^ca' ata i 
mfaa atai aieit carariatarr? ®ai air*!?, ai?^pi fa®l- 
at®ta! a®g 5 a®a ca®f».car caea ca‘e*T • 

far5-lP!?lJ|lai 'sflaia ®l^ faf^® ai i^iea «ii FtBe*? 

5j3Tta ataatal area al i airaai ®aa aa^itafii 
<!ea faea ara caresi faea i 

'^^aw'fa f^al®ial a^t^fcaa ^ttia^la aiialea® 
rsftateaa csea 'steaar ca^ a®^ aa i r^ar arata a»e® 
c’re’i, '^ai ®f^tftfae®^ie5p^ ®teaa '“tla^ ar?c® ^i 
®aiatlki '»reaea'^ faea c®eB atsatcaa ‘atal^’ ,a'ca i 
ca ®g^ nfa’ 9 ta**tf^«®ia aieat tffcalai^ ®l^ aa, 





‘srT*Itf‘^tC>Rl’I'QC^tt*! CW^I fwc^ JTf^' ^^ti:?(?l 
^Itfra 5t?^ M'srt Bicsf c'Bt^ii:'® -<{1^ i 

»is[c?^ ^5??:?i fw;*4»i2fsif»i 

*Rt?[ wcw '5[t’5 «^t^<rl 111? 

'^^1 f»iC®t« f^^CW? ?iR ^®T ?itc?? ?t^tPt I 

c?i%c«r? 'SIR?! j\% 

C’SJjjR WRl 'B(%^JI-S?1 ©Vitz^l-vs <jt»[f5 

cbl?i'l(r® '«(t!:?f, c?1%? Rr ?tr^s f\s'.(afsi 

*tl? I 55t'Ql ?I?st JjifCf S ^t?1 1 

‘j|T?i:Jilc»i&’ =5t«fi:??i c^\ ?lc^ ?t«5lcii« ^tnc? ^f?c? 
?ic»( ?tc® c^^??n:5i^ iii?p^« ^1 5ftC5f I c?%-? '5R 
»i1C’1?t^ cnc'? ^TC<!? =^?J »R1?1 ?‘'?!:^'e, 

»iKn?i 'E^f'SfC? c<*(i:?f '^T'l^TailfSc’F ?ti:? i 

wail ’iRs?! 'sfi? 

?®t? I mcw?1 51.R ?fc? 

?T*it? SilR '!^Tk?F ?tc’?, ^c? c?fc«!| ^ 

I ^ir®?tc'® Jti c*f?i 'Pis iiiR?!®f^ c?tw 
t»re? Rfc*! I ^rsc?!? Rt? 'siRic^r 

Rr® Rii^? R 51 ®]t?i ??? I 

?i®R»i RfiS®?? ’i%T*i ?r^[ I'csf |«c?Tn? ‘ftail ?JTi:®’?l 

T®cj(? '?T^fi>c?f 'ftc? ^f?i:? '^Rii I 

’VT?:*!, ^t?’ ?JI'£lf 5?1 ?TC1? 

1*11^ ^C? -SIR ?P?C® ?T? I 

K'tc?, cJitmR ®lw? 

^CS'S f5^ ^pTf ?PC? Sll I ®f?ll C?J( '?1'S?I? 

ill ni?, C»i^C« ^R’t C*?C?f| ^T?T? '^r=IC? ^TC? I 
0 '^t'ff®?1 ®ICir? ?5|&9f9lCf m^siill <!!?!• w®?’ftc?? 
'll®!? «rr§t^ ?Tc^, c?^f5i| ®iR? ai!pjn3i «ii?i 1 
RR t®si 'iii;^ »re) ®1'aK?i 

‘ni®tRT?’ (R^JITR?! ?''rc'3 f?f ?lTf5? ’Stc*!? ’la. 
^Rc? ®tc® *ffc^' I c9(T?c? c'ft^ft?! ntips f#R ^'S 
^R:?. «FW ^T56R1 «tR I ?1 ‘c?f?* 

(burying) fn®?l ?{ts»i (RE® ®f»r?tC»i ^C*T ®tEW? 
’^RWI ntR, f m, Ip ’5[®C'f^ ’^TfS? 5l1c5 (’fES’F 

’TilR ) ^C® ®N 'Q'K^ I ‘'sfR^Rsfl’ 

^ iii^fltli:®? c*tl^?i ^T?1 ^t?t? 'sfR’f, ®*i:?TC'fW» 

|®Jlfl ft’TRC’F "Siwlil *Ft? ®t? 'S'lc? 

%i *11:®, *m® (R srw c?iR« iJt? »i«tR?i ill (Rra *F^ 


ill *it? I 'Siw’f^l «(RtCP I'IR'SE?^ 'IRR? 5® I 
^t?^^l® ill 

®Tf5« ®t?1 c^K*1 ill I '»1C’F?1 ^c*ll c*!?!®. ?5 

iifff® »l^1 %C® C?? *F?C® c»i'?t'? ^1? C»l| »iE5| Ci'^T? 

|*p, <ei^f® f»i?s1?rf?? cm?* 

, '^fK? CP PC® I i^lCSf?! C*(’Jt? f?f 5C? ■JIt5 ?11C® p, 
^iffc??! c’Rt? ^-fffTii, 5sn r® Pi^c^i? c^-pn 5if®c? 
‘It? CP *F?C® I If?, ^If? ?1561CP #i1®T? 

pi?c® c‘Rt? I ‘'ftpc'? c®®'f’?i c“i’it? ntilc? «^iiRl I 
1lR?l C??!? f-5»tc? §^C® p 1 C’I’ft? ?P 3FT® 5R 
'«icii5 p? ^T'tmcp fid? 'Qic?| ®i?i 'sti3p cm 1 
IfsR^ ®f1®f? c? p itfic?? '9®t? ^ 1 - 15 ) 'srfw, ®fc?? 
'«rt?t? C?^ f?ii fl'>FRf?% *f?C® I? I '“ft? 

?1®R1?I c'ici f¥ ®tc? ^' 5 c® ^'^c®! ciT5t?l?s® PC® 
pi p^t® p^? 5tiit?l 1 ^'^f® c«r?‘ttc®l I®®®; 
f?R9 ?? i&C® ^1C?CP f*W? ^Cl %ist 

®f?1 CltiPRl^® 'Sft? "Wll fpc® fid, IfStn?! f?5p 
?p?c® c‘td I ll|c? I1f»i?l '^^i dc?p| IR itlE® '^tic^^i, 
??? ?f?t? ic’f wl ®t?1 ®tc?? ‘PRI?f?rp ?lif5 
'sfTf^'Q P? cm I C?|*^C*i.| ‘(jjTfppt'Q ai9itp? 

<i|5F URT ‘artCHfl*?’ ^ 1R 11? I 1?citcpl clip R 
®1c? ‘^P?1? ®R’ *FC? fl*PliTtC*F d*tP f?c® pi 
1«?1 clip P PI fl5P l^^E® I? I 
«rp i;it? 5 lirtcp <« '«? c^i^ \ci p? nf? cic? 
? tiller ^s;??? 1f?1^1 aipil Cl1?p il® RRl I 

fisiprcif fiticil sjptfil 11 ^ Rns? ilW?5 
if?Rf®i arf®, 

iPTCll efi1i{®: ‘liB ?tfi® p I ?t*P, c®®l «fff® m- 
itfpl m Rcp i®Rf6c*p fki CP I ciRtR 
'Sft? «ft&1®WC?? C5C3!« ®l| I ItflCW? C’^c^ «tf®fS 
fi®ti 1 ®PI ai^f5 ‘l%ii’ ipp n'aci fi®?i 
®td? fFlC® 11c? I 'P# 1 p «lff®-p»l4t ®: 1R?1® 
C?TR5? CIClEP. f®1 CTt^P p r| ‘f%:il’ ^I’PfS 
'Sf^Pl *PC® im»l ?15|1CP p 66 l?| c? C5R ^f?^?*!- 
irfltc^ ^PR?? P? I 'srpf®? «t®P^'a ^?9 

1 R m I itf^ ?t?P ‘IrI ?1^t?l IPP psr 15 t1 
P?, f^Fl Ippp ^1ff®f8 'AV^ 5«fl 

tfrortoRi ®iitflEPCPaf "ipfcfS?® arsp 
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c^ f^rc»( 

^ 5^^ ctNH ^rnr, c^ c^’i 

cf\ ’ll ’K'l ^f^ni fw I 

Wi:®!^ c^ t? 'SI 5151 

fe55 ^t5 cm cl:? '»l5fff® W ?twtw 5111 

<il TfC»r *fC?l *J^-C5t’<?s 1^55®RT?P 4r?f% 
5tC5:if5, 5t®rt5t'at5 ^550f5 ^ ’i1»r, f?[5fit5t 

5fl’?'TC>f5 Clf^lC^ltimi ^ 


f^«. f^'Ft^, f5"?5 '2t'|f^ 51\51^ 

5Wt^ C5C5 C^«1C’®'a Cipri C^\ 5tCTO5t 

C5BCT ^ta!tC5 ’jfTO 515^ ^ 1 ^lfl5 

5if^aR '^n^fpi's C5 ^rt5tnni C50f c5 fwn 

51W^ C51^l 5TfN 5^Wt^ '’^155 C?1W^ 

C’f’*!! 515 5^'fC5r5 C*tW 9tfl‘f8'« C55 ^t5lW5 {^^55 ’5l5 
%t5 *115^^ 51 I 


<1^555^ 

55f1ll »if55W 

( ir5, S(5 'G ^*5 Ca!}%5 ^5J ) 

®t?r5 *it^i (SI ■« >•’1 c»i"it’') 

A NEW COURSE IN ENGLISH GRAMMAR, 
COMPOSITION & TRANSLATION 
By Dharani Mohon Mukherjee ( for IX & X ) 

PHYSICAL AND REGIONAL GEOGRAPHY 
By Dr. Bireswar Banerjee (just approved for X ) 

5 PF C^M 5 

»tr, ^fi!5Pl^1 - !> 

f^ciF^r.— wij[%n 

8, 6lT^t^ ^f^5?1^1 - *1® . 


No power is as experience no power.— 


Jia^icn 

^'ittsfij C«nf^ FT^n I 

«jq? FtiJCF 'n’i(»It't1% 



Ft?rc^ ^ Frtt'K^t? i 

c^fii Ft^ 1909 3or-t cTtara 

‘ ‘fits- ^'® 


'sfF ^ 1 f^Fi 's f%*rsr<m oft^ hfer?! ^sg-i ftif 

cejifit Ff^i *tt^ ’Pr9 Bftaww^ fe#l '»rhnis( 

‘ii'S, i&isi c^irpnr^ir® ^ i5c=w i 
>f94lTrtf5*x Ff^ 1^ vu?!?, ca^tf^’frl^ Iwtca 

cai^cF I f^FS *m'^ft’®tf 

F^>ra I f»ca »iF7CF %t5)i « 

^ f&w 31F I FTiit'Fa ^rati? 

Fmt^i «1'5 *tc:?i:?ri 5?%^ 

’«fn7R >iisfjjTa I ’Ftc99 ar'fcsn^ 

c>rc^fn»'iR ^ ^1%, c*inifi5!:^si Ji=t ^ f5iT?r 

’?3t*nF I ^C^'tC’l '^tS f?!»tC''^ ^1 

'sfi^^fn I J932 ^'KFj 

^ f'lStH 'S^l *1^1^! '^*{5 1 

^»r csvn 

ca^i I '^n'8t!P!Ji nfwScii’ff 

'srl^^ W1W I fF<lK9^f ssr^^sn W 

*t^?r I 192ii 5Fa(!;?K §*6 sifFJi"^! 

CSftSCJfill mfOC^T TsTTOfsi f?i^f3F?i1*l FliKF ^ I 

i[jK4c5^ m\^ 1 c=^ca 

C411^i^ ^ 'ii’Fta '*I'W f’FFtlT!!—il <Sim 

ca^iii »rr?i*n i 

c^ >5wi I ’in*5tw*t 'st^n 

c^'t>i^ aM<i«nw 1 *Pic9fi '^••i 

'srsimaFlW I 1933 (ns’s 

^ TtttJi C^ITTS ’Tfii I ’lt«t%, c^nc^l 

t^CSc**! aptsn^ (2f^ «’<’l C®1^^ f’lwt^- 

c^ni >nUwT ‘«»c*i *ni'si^ ’icw, f5^t»rtTi^ 

*K«r *(f?lft^ ^ I *P»! 1933 


1 TO ^irm ^'« 

^ ^ « fwM TWW in <’ '»n «■« ««t™ <W^1«1?J1SS 

nvtqgKi i927^*CTfWi?ffltwc>f!n«iTnw 


•W( ’ww, #(im«i-7ooooi> 
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*11^ 1 1935 

•ft?! f?l^'5yt®15 C^C^F fW- f^. f%tft I 51^1- 

«rt^ *t^1«if5 5tW’^‘n-’Oi ^ •!i^iR^,9r$l?i 
*if^5?f ^i 1954 

'SCtl’I^ «!^'3 ?nt I 

^ «r4i f^c^FW I 

1939 cw\ ’®rrc^J( if5:'® 1 

511^^ I Tt«5l ^c^rl 

^ I 1940 ^Rut^ 

JTtWC«1 ^tf5'5«T9 ^'®t^ 

*Kff fSf^ I 1942 <5'iJlC’Jf nc^r ®8l’^ ??il I 

«rT^-^t^i?^1 '®1?t ’if^^fc^l C^49T '“Itf^’F ’??5fe*TOl 

%jn, fn'>m>i?f, ftwsitif, 
if«4t!:fl?i 1 'st’H Slew ■5it#a’®l? 

*t^^Tr!t41 (Ti»ft^1 ^t3i f^iftc^ *rf^4t!:^ 

«t4t?I r?9I I Mij 

nRl«lT(r3^t ^a=!|J{^5I’F «ftC«lT5i^lT[ err^t 

1 f^iic?F 'srt?t^#i’FK:®r?i f<i®tf!- 

^«WttTn[ (TI <a»FT^ mt^'-^I C*j81 f%f^( 

I f4a1^ «Tt’m ^ICW ^65 

f%^li:^ wc^ I f^i 'Q f^fwt^i c*r^“v, 

f«^ir$:i «(rsrr<s3Ttr?a wlir^?( '*tc?F « >f'^- 

f^a »Fca c^tw I '« 'fl*R feffc-t 

’tc44«tra ’Ftw ^tc*! '=r«w fl®! 1 «iw- 

> 

c’fcn? ^{%?( ^®, f“[cs^ 55 a ewe^ '«?*i 

’t!%f4fip? nfaf5^ 

^sic^ ^C4, '^^r?iMt^w,c«ffc’F 
—<i!»l4 fssi '*tPF 4t^r ’F^r® srn?F 1 '*Ta 

^t*ijn c>ft^t^ wt4»(tw cm«t5i 

»rt^»I rSf^C^F 1%f^ 'AT fsf^ c^i{ I «9a^ ’f1%C2tf«R:^ 1945 
The Tata Institute of Fundamental Research 

-m «tl%fel tnr uQ^FfS c^t8 vic^ 1 1948 <5^tr5f 

^ Ttilfsfw t[n Royal Yacht Club'. «ii i 

Tft^ ^ 1954 ui^*v uit( 

5TOR CTRtF 1962 ^tc^l 

nt?n(i*ti^«F stPRTi, ^^«n, c’Fra 

«f«!t'5tf®1%»F ^tc^wnt^ ^ ’jl^^ Jitsprai 

Ftc4^iW^«fini Fiwr ^9'^^^ I c¥t»il4t? «4t ^ 4:1 ^stm 


f4»1Ci{4 '“itTO 4^4 

4tra5 • oinsfsiir »icf ’rmi fei C4r-t?f ^atn:?i4'»rtfsi2^ 
1 ^'®’lint, 4tc^ 4f«?ltf'l®?1w4 ^*{4 

4R[r® ^n ^ /Sl^l C4»t «PF?I 4Ft4=ffl 
I 1948 «{%?( Vs*CT 

Indian Atomic Energy Act »rr“f 1 Natural 
Resources and Scientific Research Conimission-a )4 
f^f^ 1%OTJJ I 1954r5 Atomic 

Energy Establishment-iiiiii <$14 1 1967 

12^ ^f^41 9I1?1 Jl1c^ 

®4^ i^FCail 'S ‘«14 ift^’F^'l ^nR—The 

Bhaba Atomic Research Centre i <5t4l4 *1144^^^11 €t 
JI’SI '^fa! f4«st^9l ^tsr® £['*151 f45)Jlt4 

(1 M W) 'a[’»i?|l 4-c^( >6 ^Ftist n?p 1956 

4^1 'Sl^n’^ I '5141 f4’«(t51 ?F4C®J1—®t4r®4 'Q ?f5(4 
^af^4’KFf ’•lf^4 Flft^TI 4HF<T»tC4 *11:4 1 
'SR55Jti1 4tC4fe«14 5l%1 1971-0^5 1?C4 £(t4 1200 M W 

uq 4 t, 1986-c^ ?j,:4 20000 M W-u ]4 4 ^ 1 ’4l44l®(r44f 
“[% f4tl?1 ^tf^«!l C51^:i 4^ 44 I ^1^ 

'?t^4 £li:4t«f4 I ’144111,0415114 ^1^ ^ f4'afl 

’lf45rt*t £rt'*lf4=F ^<*1 f4tani4 4f«i1 C®!:4 4^ ^'4f4'it '6 
4l^t^f44 “it *14 *ir4^l4 4541^1 4'F’Tt'^ fe514 I 
’S1414 ^44f4'5l. ^F $1 ■« 4f4r ^411 »144n41?F ’Tt45n*tr44* 
^IW ^<.’1140514 ’lf4^1 'fi^‘14141 1 I960 1041 

4154 K4C^ ’Fl4t^4 *f^C4lfFr«l4 40 M W »ife 
t5<.’Tl5R5F4 ’ramigwt 4lf4« 1 05444 054i’1 C45ai 

§ck5 5|^t!ni|ll ^il^nt (1968 %i) 41^^1044 C=Fl8l4, 
^lf45Rl^ 5F5!m51,J.«4£JW-I4 4li:4l4lClS I ’si?!® ^4l 
’ll C4F««f^ CWW C^fT® *11044 f4 I Elat'S 5(^m*f ?t044*n 
*lf4^?[4l4 ^C’S'1'5’1^ I '414^ vJ|5Fl^4r £j05ll4 1962 
’5{%4i < 5 ; »!l4t5l^ ^'Sllf^ ’FOa Indian National 
Committee for Space Research 9 fC '5 'sci, ’ 8^4 sn^ > 8 ^ 
Thumba Equatorial Rocket Launching Station. 

'5141 5Ff^ ^C»14F|I%14 ^*14 £l1^WF ?FC<t 
44 Government Electronics Commission. <ii| 

^fjpR « ^4’8 ^^PFtnW ^«14 ^•ICT^I ^fB4 
f%tR ^Ifjri *i'51*lf« fesRi '514^4 4^ ^104411 4111 

<tt«I4F « *K4l1Wft4 *11 4^ ^ I 1960-63 t*9T4 
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1984 3 

International Union of Pure and Applied ^sTTll*! (M^ ^-T^^rr csTt*f 

Physics-iiti >r®tnf^ i ctfcn-f^cvTC-i ntw 1 '6 c«fc^ »ir*TO 

Jit^n »nrf^ >8 I 1954 ajnrtc^f '«r5injt^ wtfw <rsrfK^ ^15 '^t? 

Wf^*l I " >Sf >it»fT ’?^si ’vc’51 

1955 wt^rs f^rWw 1966 24c-t ^ International Atomic 

^IC’I'6 ^ I ?t% Energy Agency-^i finwl ’IW 

*(1w '6 <t*}¥ ^1 '“ItTfll ^!:;?n ^TTt^ ^ 1955 ^ I 

(Etratc^ni ’ttft 

»lC*!I9nrs[ I i«) Jic^ppi fi^ To lose Dr. Homi Bhabha at this crucial moment in 

I —■^rff’l the development of our atomic energy programme 

^®rf5C?^ ^rlr® ■^Iwt'lf^^ is a terrible blow for our nation. ? 5 '?t 4^1 '3j9rH> 

*f1% (fl?jt Jjt5!l ^ »l1%? 'St? m*l ?? I 'St? 75 ?%? 

c?t^ 'sr st? 'tt?'r? R11 til »CT9iw? *ic?^ '5rtrs[f?’Pi ns '«rt!nil ’?i9‘i ’Rfg, 'St? ’M? 'Stf^ ^i^t1%, 

?l1%?t? M'S! ^1? ■raR?t? ?C^ »«?• >5^ 'STt'S^tf^’F f^lt?? »rtC'5? ^3^. ■$t??Rt’?t 

?r<T ^latf^?^ ’I'st?^ ?? I ’Itil^t'ffw %it:? C?t? 1 f%l 

■-r% >8 'srtsttf^ fim M sfra ’F:?fe»i.i, c? 

'St?^! ?F?t? '5f^ sit^ International Atomic Energy 'STtWl ?it^tf?'S ?? I ’STtCWl »'?!??[ 

Agency, Tt? ?f®? W few '5t?1 I 'sW? f^— f?C?^ ?reit^’t^C«i? 'jfJtt?^. '®rtw1 

’rt??t‘tf??f %?tf?Tl-Jitsi1^t^ art? ^^st? ?l ’Ft? f?«Ft? i 

'St’t ] ( 

^sfl 

’J^? '4^ isfit? ^^•aD ift?? I sf^'stc'^? '^Kt? ?t*n ’??r'sl i '®r®'3t? 

^ ?t5? ^''F f?^t*f'Ftf?CW? ^r® f^1? ?? I C?t'F wt? 

f?f®a ^c?? ?t?C?? *1C?' 14^ ?? 4M ^ ^—'®>t’f? "S^? ?t?1 ^®f? ?'®? I ?tf%? ^ W 

^^’Ftft '9 c???’Fl'?t c'ft? f^'stc:^ ?t9?i ?t? ??t? ?t?t51 

'4i5t'5l wt? ?tf^ f%®tc? ^C?^lSfPt’F’*!51 9 ?t?tw? ?fft? |®Tlfvf ?t^C?T ?4^1 ^ I 

fits'^roo 

aiC® 'Sitew Ttf® ?f®t? <41^:?^, 'ttc?? 5t^t^ ?t^?, fit’Ft*^ ^tff, I^S-irS Iltc?? ?t5t???, n^, f?? 

?t?-c^tc^? ?t?? ?fe?f ?t?. ?^1 ?if&? 'St^if^, ?tf® c^^t? ^f?'ti, ^?T!;?i ?tf®? 

f^C'sf?^ (P'tt?!? ??» '8 J^rtf®, ^•K'St??W^F‘4 9 ’1^'*Fl, 

cgt 5 ?? f??r®f?% ^= 5 :®!? <rt^. ^^f?^r ?5 c^f??f^'sft? ^®Ttf^ I 2 if^^ ^♦t'vtcu «it3TC4 i 



‘i», ?ft€t C^t'S, ^fWt^1-5> 





(Fungi) <«JR5R (Fungus), 

Tti»rrs ^flfg Jrf<rr5i*ni ^lc? ‘^itr-s? srsi’ 

wtc^ *ffff5^ I wftif f^rfes 

¥l^tfw '*iw arPit^CT? ^ I c^t^ 

<«▼ nttor ^?ra tfvt warFPst^ 

( Thallophyta ) i cam ^'0 

^ *11^ ciR^i cTf?$ ’Rt’f m «rt 'itrW’i 
(Thallus) I ’WlfSc^ ‘^(1^- 

Cf 1«nft’ {Mycology) 5)t»! 'a?f* 

?rt^prt*if«^ ( Mycologist) ^ I 

*(f^ ?art^ cirtrt Ttti i ss^jf c^tsj 

^Ill’ll sflcifflc^ cw^rc^ “Ttfl^n ^ ^rl i 

’Ip C^ I o’—35*C tst’T^taH 

w »rW9 ’TtW'f (PH'—PH") 

*w:6ci ^ ^ I tiiinr? ofrp ^ 

3!l -anlwjf ?i i 

^ ^fi,^'g« 5t?"rff^r, *it^fa^ t| f^iJriam 

•aiRfV CUV ’vi'rv'fl 'iit'mv cwi Tftr i *tf^i:^ 

•W w, vf5, uTtif, cwfif, n^^i, c^rtwt, 51^, ’TO^ttcv, 
»rtvrWi vc^i t4«rl?l*f ’P« I »fltrl 
wrtrwT «il%wcv» fe*r« wt7, ’iv, ^t%, 

miFl, cv?1. ^?*rtf3i'« « 

^ ( heof), c*ilTt, cbW, us^t f<f%i 

fvirtm cfR c*vt^ cJFtwtf^ VII «fliv ‘atrl 

(Saprophyte ), ( Parasite ) « 

{Symbiotic ) vc*f vt»i vtv I ¥iitviv 'Vprrt 

fV»ltC5I« VfT® c»f«i1 vtir 1 
'•rWti ^f%v VI 9:s35 *fttt(i 
CTftsfir "ret 5W '«ra CV1:I ivvstTtc^v vcv 

ciicv vfm *i-?rt»ifv vni^ -sifeyr? 
’tNiw ctMl V1311 *R(v^f ?alv ?1tiH uiivt 
( haustoria) 1^11 iflVlfflV CFtW Vt® 

♦ t*ttJ-cvtff|i CTn*.—<tf?i 


cvtti'i vcv fv« om *rff^f!ii 

^tV Vll^tCVT '«riViI^ CHtVl vw ^ I ^p&feT 

'sfv ’vtiiw gft's VI ?H, ’Vtvr?*)^ vl «iWfv® 

^3TVV ^'sEtSV (root-system) -m cvVC^ I vR: 

'sntc’fcvtfvvtv ( appressorium ) qtW 

ik^ <av «vtv v^C'iTvsi 'sirTv vr?l cntvcvv cvi? 

Sttiv I ifl'SfiT Sivtcvv ( hypa ) cVCV ^ I 

'VTtC^TCTtfvirtV^f^ eVVT® 1571'^ Ftf 3ltV 1 

tswv v*r9t»t vwtv 1 fvg smtvcv 

b'fviwv vrv vf^ttv vlv wc® evvt vtv j 

»iCV (Lichen ) | VViI« 

’WV'S 5'»ti:wi 

vm I WCV vltcvjvit^il (Mycorrhiza) 

iflvt WiSiVW ■s!%vtv1^^l?! 13) tv (Mycorrhizal 

fungi) vcv I is^*f witv c’l’Wvv fvi evtv 
V?fv1 wr »iVST ^fwv ’Itv CVWV CW I '“Ifvl-S '®n?tV 
?irtv feTC2j% ^%WV C^CVV CVtVl’f Vi 

vrv ’>Bit!tft ven ( epiphytically ) WtV VCV I 
4 fV%i lalVTV^ *r?ll3t?t l3rtV ( epiphytic fungi) VCV I 
liltll t?* Vt»l^ltsr1v VCV 1 vt 

CVCVtV Wltv 1!1V1 URVfoff^l *i"^ VCV 1 <SiVlVT. CV^i 
v t v Vv , vuur—*raf^5r® latw vstvt^vl vi i ^5V 
13r1lV?l VW7 V^C'® CWI VtV 
iwtv vrsps 'Btit’R vn vtv*! vtcv I v»r:»!v 
aps vcv 1 sJitrl cvev ’•rtiv 'vvtvtft i 

1845-46 'q^tev CV '®l!tW WftW 

vW^ vfS vnd%»f I ^ it^l 1943 ^cv ^^'5'5' vt^vlv 
CV 'Sftvi V«n VlVVJ '®fir^ VW 

lilV'VtSIV CVir? vcv >]5ra «rt^ 'S 

evt’t vcv I vIHtit I3ittvv 

»fvVji «rtv 2,000 I ^%fcw? V® afvuw cvt?i 

CVV1 Vtv '*13 VIVT 13ttvv1?35 C3Wf^^ ««tV I VW^f5 
m ii vv fi?® Sfl>rc3i79t? 3,?Cs c>tij evtn vtvift wltvv vt3 
V31 ^;— 
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’ftc^ srt’f 


1. 



(OlpidiuTH brassicae) 






(Synchitrium endobioticum) 


(Wart disease). 

3. f^^rTt%tsrt^ 


"WtH's Wf'’ 

(Pythiura debaryanutn) 


(DampingoS disease). 

4. 

nPx, 

« *iFl^¥caRj 

(Phytophthora ihfestans) 


(Late blight & rot) 

5. 


^51 *t5Ji 'Q 1m 

(Rhizopus Stolonifer) 


(Soft rot & Leak). 

6. 



(Claviceps Purpurea) 


(Ergot disease). 



nsqcsit’t 

(Penicillium italicum) 


(Rot disea e). 




(Penicillium digitatum) 



8 . 


at’f 

. (Polyporus gilvus) 


(White rot di ease). 

9. 


wi 

(Alternaria Solani) 


(Early blight). 

10 . 

»(t5[ 

f5!:6 ^ 

(Helrainthosporiura Oryzac) 


tfT’t (Brown Spot) 

11 . 'spTcoFniJftf^in 


SFR'S?! ^'Sf{ ^ ^ t^t*ns1 

(Macrophoniina Phaseoli) 

- 

(Stem rot disease) 

12. 


»f6^:Rtbt 

(Colletotrichum faicatum) 


(Red-rot). 

13. f^Sc»i1^9T5l 


(Wilt). 

(Fu arium Udum) 



14. f¥^C9(f5^l 



(Piricularia Oryzac) 


(Blast disease). 



Leaf spot ‘fBfl’ 

(Ccrcotpora Personata) 


(Tikka). 

16. 



(Colletotrichum gloeoi^porioideO 


(Anthracnose). 




17. t^R 



(Trichothecium roseum) 


(Pink rot). 

18. 

’R 

^4 ^p&nrt’t 
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•rt^j 

(Fuccinia gramiois tritici) 

19. 

w> 

(Ustilago tritici) 

(Ustilago nude var. tritici) 

20 . 

(Pestalotia theae) 

21 . 

(Ubtilago raaydis) 

C*!!??' '5'^ •rt'S’SlI 
’Rt^ »itsrfw ’TT^trl 

•Hr 1 ^ ;— 

11 '« ^5? 5H?:^ ^ I 

cnfR I 

3 1 wm »!i?i-Rf5i 'Sftc’i '5rt?rt^i- ?u^i 

^C’® ^5? I 

¥>151 5it5ft^ ¥lf5!?F 

rV? I 

5 I SWl^Rm caf, g'^JSC’I ?1 CTR 

w® I 

6 I ®frir® ^piiTt I 

’firt'^51 f¥| 5il¥C¥ rfsi^ ¥?1 Ttf I 

ipt¥iit"f¥ (Fungicides) *1i:¥ «!i3!(t 

®tC¥ W^ C?tC^ ¥CiI I 

?t»lttlf^ ’IWT OlVfw >llWt?, 5il5r¥t? 'Ftt-- 

¥itnfeu c5ijr^iii¥ Gift's, c»rl1%titsi 

¥tc^tc4, sil^C&TC^.l ^®51 

<i? '6 ^-111^ 'Sltapsi'l c^?t 

¥C>; I (Branchiomyces 

Sanguinis) jftTJf tii¥ ?3rf¥ ¥ttW? ^¥t*f51 (Gill-rot) 
c^it^t >?t& I ■artCSftOT’lfarai (Saprolcgnia) farf¥ 
¥15^ ¥R ’it^ (pm^i I ¥1:51 

¥t5^5l 5^5 ¥t?1 ¥Bfj C¥f^csrt*i1 (Isaria 

farinosa) >€ (Beauvaria bassiana) 

55t¥ (3m¥li>C¥ 'srtaR*! ¥f9 C9t1¥Ct| 

uifn'Bt^¥T'fi^c^Ji cffir¥i:*it¥ jrN¥ 5it¥ mn? 

W tRiag worm of foot) ¥a l ff*l, 


[ 37®ii H ^ V.^111 

(Black rust disease). 

«rt^ ^ cwttuN 

(Loose smut disease). 

(Grey blight) 

(Smut disease). 

^^c*i ^C5!tf*pi, aric’&i- 

?lt^f>l>I, fet|C¥t<Ft^^ (Tsrf^t I<at!?R ^taF^IC-l? ^r«1 
RI c^t’ti3Ft^ ^1?^ 

"ST’f?!! 5t?jtfw ^ (ergotism) 

c^9t iR I ¥®¥«f«T f^Tt^ 5311¥ C^fC?! ?(f¥, 

f’i'gfiT, ^ 

f^T'S 'er:^ I W3J1C«R C<m (Phallin) isitW 

«£!¥ «i¥te i^¥t^ «rl!:¥ ^'a;¥f'f¥li¥ ^ini i 

^TltR ^ 51¥cm ^t*t1 I 

f^¥t^ 5I71IR ^—11 '5nl¥ft^1 

(Amanita Phalloidts), (A. Verna), 

^t¥rf5l&1 fstThI (A. Yirosa), c?tf^t»i ■aitfelJit*! 
(Boletus Satanus), (Russula foetens\ 

¥7l5lt>I (Phallus ravenelli), siTtf^efel 

(Lapiota morgani), 1 ^1 

t^fapirtc^ ■srt^>ifB¥frl (Mycetimus) ^'i 
wrf'f> c®f^ c«!CT ¥R '«rt5ltf, ¥?ii 

*i¥?r «l¥t9 ¥f5, ¥NJT, ^ ¥R,'il^5lf¥ 

*{f?W^ ^31, Ftwl, ¥Tt:¥3l, 

¥l^cai5ti??t*f stiffen ty\^, ¥td^ 'STt^i^t^’ra 

wlaFT^ ¥!:?j ¥W ewa i 

fT!t¥C¥ ¥f®¥tw 

SPFW 5f«fT ¥?®, fisf ^91 

5(it¥'srtfg^R ¥ct:^ ?arfPR ¥W c^t’t 

^ltC5R I wtt¥^ 

>lt5,CR: tl¥1 ‘Tttt? i «9^ ^ ^ '«rt^ ^ 

^ *rtC8 1 1929 <^^11:® ^tll¥ f^fl ’ 9 \^ 'wrtCT[¥^1'8Bl 
C3Ff¥* (PenicilUum 

notatura) ^311¥ C«fC¥ C*fftf5lt»f5{ I 

cnl^fil^ TOl I UI^I^ 


«t«r»fHit>f 
’Ttc?^ 5[t^ 
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l3pPltCWJ|tH { P. Chry;ogenum ) 

safpF CSCE'S 5CWI 

(Streptomyces griscus) c'*n:^ c#nc?l5il^f»r-s| 
(Streptomycin) \ i«)ft c^tM 

«a’T^ I c’ffsifJife'm (Penicillium 

gri^ea-fulvum) c'«R:’P (griseofulvin) 

tijjf ?}^|?[ 5;3|T^r;n^!p ( antifungal) ^ | 

uif5 '8 spC’^Rj aH I 

?Frff8i:^’1*i *ft?t*t1%rl (Claviceps purpurea) gait’F 

CSfC^pr ^ i .ifS 

2n:?it^t f.’sfcai m i 

‘afpfjJl (Ephedrin) '^'( I 

C*lf^1^f^'iifC3)^ ^Wf5 >2f^tf% 

53lt^ (Catenarin) 5if®T ^< 9 , 

(Boletol) ?itW ifl®! 

(Citrinin) Ijsjtf 98)^ *ritt< ^S^^ I '»trPl'Tt9- 
(A. niger) c<!K«F (Citric) 8 a^tfs(?F 

^fTf*l® «(Tflfer^'®tC9 'F?!! I 

f^*l, CiltC^ttsm i{tW ^3lt«F C«(r<F 

« 

'5rnf»i'5 ^ i c^tcsitRM^i c«fc^ f^S- 

-srnfii^ (Fumaric acid) ’1t'«5ll ’^Ttl 1 
'S^Tt^ C**R*F 

^ I Wtnnmr^^ytJf (Aspergillus) 

(Diastase) JitW ■Q '®ra 

’11991 I UPF ^f%^S>iT^T9J’FC9 I 

sq^l sfl ’Itfs^ 

141^' ^f^’FlU ^ItC’t I 

9'^4rtcR *r55rcif9 (^m'l'®: 

f3rfC^< *f^3W9 C^TC^ 

(’m^^lwi) ^ ffw ^*1 ^ITIM (Culture 

xncdiuTn) ?F 9 l i^pg, 4f *i<FST ^^<1 ?rt<tTirJl ’1'3C^9 
«fc9l9f 9Fr9 *r$c«rii *T*’>fn *f51 • 


’F^'S^ fart!? mi '^*r5mr^9l 
(Aschersonia alyroidis). »F9f®C*!’f*I C^lOTl^'^ (Cordyceps 
melonthae), r.^%5?l»n (I^aria ferinosa) 

“fftc? ’19^9^9iC*f ?Ft9 
m°s^ ^C9, q*ci?r < 2(59 ’ifiimt'i wt 119 1 
91^1 8 ?m ’rR59 9t9T^ C9l?l 

(Gibberejla fujikuroi) iRtW C’lC^ 

f^C91C9^i{ (Gibberellian) ^ 

^9J9l9 ’Tt«9l 9t9 I ^:9ti|f5 9tWtC9 “f^91C9fil’F 
'5tTTf»i'S” (Gibbcrellic acid) j]1c 9 f<5Ri ?R1 ^9 1 
H C»IPF B ^1991 9T9 I fd^lr^l9l (Neuro:- 

pora). {Saccharomyce^), '5rTt*ii:9^i:9T«11»! 

(Ascobolus) f!9l5Fl?F 8 

919^9 5F91 I 

«n'!r9iC’1 nl-Sl’SI C9C»t 9^9fT»r 5t9 9C9 'srpic^ I 

9t«('rc9 (?R1 C9F19 Sfgr 9^5ltw >4-1 ^tC4F9 5t9 

’3(^19 JTtiilil c9C»t 9Tl’1«F^T!ni I 9^9lCi| >5(1911:99 
C9C719 m\^ ^9 I 819!:'$ >^[991511 911^115^C9t9 
519 8 ?fi:99«ft9 ^ >419515 C9f:^<’ tJStlCW I c9 9943 

^arPF ^rmcn 959:51 ■»Ff8 ^9 jii c^ ^3iPF8f»i 

^ ’5rit5lt%t»i 9t|!7“9t9t*l (Agaricus bi^poru.N), WSITI 
(Morchella esculenta), >5(111^51 
(Amanita fulva), f5S9t9 (Tuber tp.). c5Iil5ll^«lT*i 
^t8pi (Lentinus edodus), $5Fr5t%9?[1 8*TC8f»flrl 
(Volvariella volvacea), (Yeast), c9U5l5t9 (Boletus), 
'5(Tlstr9^t»i 9!ll9i:’19t*l (Agaricus campestri ) i ^$C9 
'«in’nf995t9 9ttcMf9f9 >419’^ '5(mitr9’FT»l 9ijmi»ifi»l 

^195 ^^9 9t'3S'l 9WI^r'i9 99^5(1 I 

>4lt 99'® 53! [4? fw.’n9 9t«lt!:9 9^ 99:9 (.’FtfS (?FtfB 
519519 ^9rf?1^isF \ari 9591 C9r!$ *111:9 1 >*(91111 C9!:*t9 

>5(191^9 C9"t 535195 MW ’*(CS(95 H^ra '^1:5 1 
8198 999511:99 >41^ 9918 51t9F 519 8 5fC99'Tr9 ^919 9 

8l98li:9 9919 C981I1 ®f58 1 8f91K8 M!t8] 

<495fW 999J1 99l9tW 91^981 9T(W I 



*1 


c^-^1 *rt«^ 

^ C^t«( ’fft ‘«i=5F>rt35 C^JTl—4tf^ 

^’^ <ii’*fii^?t cwc»n:^it^s '8it«F^‘l c^'i i 
^•rfS n^r® c^'Wt 'Ttfl 1 '^1’® '®w 

c^*iiil ^ c^c»i r •tT'S^I C^fWCSIl 1 

sn «fTf5cV C¥ W ’F^C® *tlc^—®t?t ’P’T^ 

«q^s mt ’ftrdS "5pltn'^’^t®’lC®V’®1 
C’fWl ®*H'8 'Ftl^ f^ 

®^JI '■TtiCT *t^C?—(R5lfl^ ^1&C^1> ^■R 

(R^3fff5<i ’1'®^ ^’1^*1 c-nct 1 

C*i «rt’F I (R^ (R^ 

c’t'TC® c’iffe’P ®T®, dw '6*ir5^ 

f C$ f^ra CHt^C^ ? C’fC^ '<!W«' 

a(cm 'S’ic^'5 1^'? c*if5 infSc® 

»11CT *tc® 1 ^jf®ai;^l'8 ®t^ fsrc®! C^FtC^n 

c^Tcsn c®ri{?i w I c^twi ^ 

>\^v( <iiJ(f^ c^t^itrin c?Pifi fwc^i -siRTc-t 

^ I 9S-C^9i:«<t U5^f^ (R^c® c«w 

^*«n( I c^Fc? f^cn =?t®Tc»i ®t»ir® ^fic® ®Ri Kn 
^ni“^?l 1C«F 'SfR ®RI fiPR "^tc*! ^1®K^| 

®T*rc® «nc^ I 

‘1)^ 5irf®aFJi ? (;®l5(rc<R lif fw? c^tmcjn 
c<T [5 c®l src^ 'srt’Fim r ®r f% '^r ^«i 
<^vm\ ’FT5»ltN "ftc^ r ®1 «RS Uf^ 1 

'«rt® <Pt?»iTf^^i wi mc^ CR53CJR w 1 \m i|' Rra 
c^tcsi (;®is(R cjprmwi—c’l^rcit <fl»i«i 

c®'r»T(c^ «ti®fc*i m, ‘ii’F^c^rcR ’frR 

t^cf,—*i*^^ 'sftRi f%| ’iflft? ’F'^ c?ntJfT^ 
C®RltCiR 1 

(R^U-l «lT®tC»R ^ifOT ®RC5f, ®1 

^pFtcn ac5W I cm\ ^^y— 

•^fc*rt '3[»I51R ^1 <^1® ITRI <R, cR 

^t®m ^=n ®f?t fat^fC*!® •llTW (R'f*! Jfl—•c»it 5?t®R 
^C^TWR C®ra 14 «c«t« C5iR« <R% ®T<t I ®t^ 
^,—^® "RCR 4R4lTI 41 «ITT*IR nwt< mm ’Jf44lc®— 
4rtW[ 4WJ I[ttc3tc<14^ 44 CK4 C4^ 4R1—afR[ 

^«II4 '▼T4C«I ®5|^ <R9f4t C4*3Ji1 4rtC*r 4? C4’3J4 

• 370, ailittl 4t*f«ni C««, 4WWW, 5t4n-17,4n4tCf«f 


4l^C5tC^4 ®41 a[t5FTC*f 'Q'JR '8rt^"l4t:4 
4145^ 4C®1 C4»t-f4C4C«f 4l®tlfrt®4 'VW \ 

C®t44l 44r®1 «rrft5^ aitf^ ^4H® "C^^f^R* 
f44ti:44 4t4 4K45 I C«!*tf*!1R4 471*11:4 <^1^ 4ti^- 

C«?4^ f|5( »i5t4,—f%« ‘4^® f4*f4'e 4:4 f?»f 41 I 

C44 4% 4tt:^4C44 U144 artR?*! 4OT5—41 
4151414 I ifIC® 4f«4 4nt «l4t® 41C4 I C4llRl 

Rt«:44 41414 cnC4l®1 441^ C4^—*il4l® ‘44^ Rt^csTil 
^f44 Ciratl 4C«ll I 4t® 4l^ 4:4 4iR1 fek4 I ^I^SSI' 
C4C44 >«4l4 4®tC44 4® ®lt ^4:44 4:gci? '44^ 

®TCi!4 4WT 45CK4 4141414 « ”45^4 4^4lf6 193? 

*[^1:44 6? (14 I 

4l€l4t4l C^*tl%i1tTf4 ^1:41 ‘%'S44l*>f’ C441 

l44It® I 4Rt4t C414 41®1 ^5* 4C4 -^lIS “^Rl 411^41^ 
45R144 *111% f4C4 '«Il!:4f44t4 f44f4® 4l®l4l® 44^1 1 
f4« ff(4 4gc?I1 ®t4 f4*f54 I f4%al4f44 c*14 ^^4 
®1®t4 «q4l4 f.^*t:4 4l4:® 4lC4—'«r4f4 4C4 

■er® ^194 4C4 f4r4C4| ®1 •>Ip? '^4414 4C4 Cl^l— 
4t4S 4^ 35:41 36 44 41*1 I 

41 C5T4, ^4^414 4144 '4?544n4 441 4:^11 f41 

4l^C§1:aP1 f4 4:4 ^(194 44:«11 ®1 41^4 at4l C.^ 41— 
®:4 4t^ 41^1:51:441 r,4 4^lf%4 ^4t4 414*1 «q4' ®1l4 

f4:4 ‘-‘14f4 4141414 ^'f4 C441 C4 «rt4 55ir® *11:4 4l,— 
441^ ®l 14:411 41:^^ ^1 ^c 5T:^4:4 4l4 fet art4t"f 
*1:4 54T5C44 '4S C4 UCSll B4f54 ®T4 '6*14 C4t4 C^Te^l 
15C41 —4:4 a® f44 '4llf44 41:44 f5Rl4 1 ^43 '8rt4l4- 
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«rcii^ C^3|| 1 3r^c5tPfw^ ’tf^qt*! 81-8 1 

^t^tc«R ^[tart^ ?1<{ ^ 

'sstJii I cii5 'srtf^ <ii^ 

c^itf^ *fift«f %t!:^ JO^c^cfc^lii 

nfww ^ '®r9i C5ik5i^ »icw »j't§' ^ '“rtrw 

nf^*! Ji?i, ^ I 
-f^fll 11 'Stew ^c^ii ?5itcs?tw I 
C^SST, 2ttf ^tlt*!, ewe^ «5f fi» 

^nw^i f^»rte5i i ’PtCT?^ 

^ *rat5t 

C’FtC^ '^f^'Tl^Ji’F C^'tf^’F—^ 'sntf^ 

'itc'-u i 

cstTRtnrn ^iwT ^t^il nt^ ^t<i1e^1 

^Tit—1(^ { fijv^F ) ^ *1 T*iR‘^’F 'S)Jlf»i® ^ 

^1 I ^ff6 ?rsl««Hf5 *rm- 

'»mf»i® f^c^T III—to ^ «rtif (?i»rteJii 

'»ft^ ^ ^tf*i® 1 w»r (?rt^1, 

f5ii, ’ft'^'S 5F?rl ctfT® nte? 

''TtrN c’ilf^’i, *t^if^Tsr, ’F7t«Tftii1’T«'?»d'|[ ^rt?rt7( 
^Itf»tCS71 ®Tft^ nv? 5t1 

«! w ewe'? f^c^i ^ c<f?et[ 

c*i^ »ie^ «<t^ii ^ie«tJ fe&t|f5 ^'^re^ 

«it«FCit I ’#tf*nrtest7[ f’tfap^l c'^tTitesii «q^ 
®Te*R '«?l& cw ?^tc5te'weJt ■ ’rt^ m 

^Tt I ’»rW7[ *if^ JTt's^ wt^f'S 'sfftw •d'^ cw 
c»ttit» ^1 c*te^ 'it^H ^T5— 

^4, ^ i?e^ f^*N?1 sfste^r 

’i'n’^c^ 'Bfto I '»<wf^e’F c*Fte5ii 

'd'^i »iKNi JTl to ’(tu 'STc^rTt 
wtto ^tte^tewfJi c^ ’ff’T W7)1 i 

’dPTt’F, *1“"^ 'srt*CT c’j 

^ c^iT*nrl «ftJiC»i f%« c^ 

^ to ’to *rte7i ^ ' »rt» wfi> 

^ito ^«n «9’«fTcif ^9ifw c'®fto?[ - ‘^ir®^ ito 
%"iew ^itntTifei ^ »it*^lf^'F^ ^n ^ *rte7i i 
c^ '4¥ cFft^Tf 

wfw»i «w'«i "CT it^ ’•(’(1*' 

5 


c^rr^ ^sf^s gesTtfSTi cs^ m cm, d’tnl's 
toeiR to wto‘i?c3Ti st?to. ^tto c®Tto 
«fdmf «Flew^ ‘fl’F Tt^rr^t c'sew "PFe^rl, afto 
^ ’ftto 'Sft^ *tew ’^’^*1 i 

’®r^ lipi ^ f|9i '®'W «rtti 

c’fcsfw*! I 

to fV WC7I ’^k^rt '^m f 

''iTO =i^i» 'qi ^1 ^c?ii cw— 

c’*FtCJi1 ’FtTie'l ^lf57i ^?itq to cwl^^ ^e?tto 
'®itq c»it ^1’ito’ito c^Tt^l %w?i m^FfS Jt^tq %7i 
1 ^ ^ i;^ie^ ’Ttw:wl, ^5ft ^^esfl- 

w I f%’w 'fle’s 'fl’fJf 'si’#5t ’#t?i ’»ftcw ? ’®l c’R 
f^ene^ 'srtew ^t'®te*i'q to*! 4'? 

litqtwqfi qWe*dt ^«il ^rffieafeint »iew ?rl^fte^^i to 
'm 1%T?t7i‘f^*i toe'R '>?^ weq ti 
» i"v"^c*f ’I’fte'^F ^ fte’TFfto ^ i ’Fte^ 

liittcit 5fto c5itqi ^^to ^ ’le'? ‘ii’F>ie«r ei^q 
Mq ^ to 

toFt7i‘t*^3T ftatei c'®5(t^ ^ ’stto m Gift’s c»it5t?i 
i^ic*! m fqe^lto wt wwi^n- 
to 'qe^si ’ttq i'wq’ Tt'Q i 

fs[^ iq^tto c5il?5l RW, ftft to q^li Tt^t- 
^situ m 'nn *Fqi ^ew ‘fl’FfB ?)ti5it7i I 
ua^tJt c?if5’Ftes^Tj Sne^tt tot ’ift^i ^Feit cm^ 
qq^tqi c%li5«fte&1 H’F '®t^ (Tito =^to 

*rt?feq 'st^ i^e^iii i2t«rs{ to ^Tdttuto ’le^ 
«?e5n,.c4H5n cm sF^^rfto ■iif^teTi s^ifw^T ®ft^t«!f51 fVw 
tol^ to^ ■‘te’q 5tOTT7if5 c'q'cfe c^sr '31 Jt^st— 

c^ c?itqf ^11 c^it a ’Feq 

wteq j^e’qrtii‘1’qtoi’$tw w to^d ^ii, 
fT^sTC»ii ^ w ^*cw 

nT^ni to wtw ^5Fe7ii I 5?! ^'3 *tt^cwi 

fte’qFrqe'fq r wteTfii 

wm n’«i sie^rq fttorN ^'3 «f^7i 

^5fi( ?^fto c^ ^51^ <sm Fte»{ c*n ^^^ 
^wluft c^ cs^to toiw*i i 
«fw %»ie^ ipyt^ TtH to qwteTi wrt 
'irt^l cwle’»tcw ? 4lfnt?l5 '«nw« TtfSRti se^r c’tew i 
W!K^ WWW? cwtwi «if^w tow (WtofItC’i fww 



C’Ptoi cigcmsrc? c«mtir ’tt«Tt i. ■e Rt9(t*i11%r$ 

TWT^l ^ CliSlI ^C? C5K9lf|»! W~I%1 1% C^?l1 C’lt^ 

cnc?fl«i CT j^cu •W5rflc?tsit![ cwra c^ »ifwl^ i 

^rmvp, citTt^? I ^ cm ^51 

R? i— ^ ^ if^^l 

f%g ’Ftc^ ^«(1’S ^’{t^ 1%^ ’iw C^ effWTtf^l 

'srt’n I cTt^rt? fspi ^ ttw ^ »r 

^'8 TO C«IPF 90t»} 511 I 

<Si^K ^-s 35^ 'Sitt?f csft^ '31 ;jic?{ C^ltJrtH CTSJJI C^lt C^f^l '^t i£(f^ 

nfiifs^ % ("^cjiwisi lilft?!’’)—^ cTO^^i ^ m '»rt^?i 

f%fJ|1, c^\% *itf%fe^{ cm^ ^f5}H?i, ^ c^tcn TOi^ 

^ '(iic^ cm f^5i c^ ■« ’K'ot tocsr; to i isiwl, ’H'^rt'i^'-s 

^ I 'sf^ TO 'Ftc^ (Sj^ ’Ht’ttc^ ifl^c'scTO^ c^ (?i ITO^ 

?P ^*ic^ <l)^'v aRfr® C«IC?^ I ^5lT55i1 ’Ff?, ’qtl'$ ’$15 ^t^5P 

«ii >r<f5r 515^55 ^Pff *i'sc^ti:5f TO1 ’Htw, ^tR[1 'TOrl '^c'^ *tlft i '^15 

*}TTOr ’®fJt«!C5ft5af, TO^^5 '«JtTO^ <2f»(l5^ '« >if^^ 5''^5J, 

« «tt^ c'$5r c’li’f 5f5 ^ «rr®t? nmi >if«jTO^ fwtsi »it*<J!l^ TO> 

’^Rw, TOt« c’tcttf^irt^ ^ttJit5 ?rtf^ ’nrt< c^iRf ^ 

C*K3rt»f 'AV^ fij'f 1% uq^. '5rf%-^%TOf?i ^"81 I ’®r59 ^'?c® f5®tJ?l5l 

'«®:j1l^5F fect5 ’Tt^tRU ^56^*1 ’F’STl CWtC5 «ITO "« *IRltsfTO TO^ftW TO 

fef«tC5t?fI 1 »ltf^5Cl^ '$1 (M^ FW4(Tf C’Ssrf^ 1 

« %t^si «fJl?fCft^«I ^ 5t»rt5f^5f cTO5lTOf^.TO5l «t^f% C5*t ^^^5 I ^ 

'6 fnoj 4fg5 *lf5TO 51539'$ 395 1 ^5 lit^ « »1<R 'ItTO m ^*^1^31 <il^f5r 'Bll^jlriir!! ^1651 3?55'15 I 
%tr5 C5 '«flU5%t5 »rt»[i;5*^ « |^f55l 515?^ ^ TO »i^l 5t»l, '«rtTO5 ^ C5C^t5 »1TO5 '1^'^ 

^5 ^»I1 lilt 'W[TOtf^5l I ift^/g 5f 5t5 'il W f^*J ^1851 I C'TTO ^*(15 

«WTJ| 515^ l5C’«rt5¥ a?5J '« ^'^5, Wf55 »rt5 5lX *15815 ^f5 T31 C55S, 551391:51 ^f}5 '^TO5l5C‘t5 

^55% ^9 '$f'Q 'sft^fTO ^$f5 ^5 ^JtrsTOri cm i ars 551 c5 *f55 toc^si *$1 wf5 515 1 ‘A’HI ®t5t'$ 

*it39tWJ 2800 ^ 5511 f5, <453> TO ^tR$5 C^ 

Tow 4000 c«tw sooo fifa c’#cat'55 cTO cTO ^ntirtcsi ’®1 5R5 ciiww*? ‘^53 

H5$ ®W55t»t 3f5l 515 5C»1, 5t'| a^lTO, 513^5 *tl5$ ^t^r^tC^KJT? TOW *Rt5lP15 <^15? *1^^ '® 

C®t5pi CM\ *ftc^5 t5t i?f53ft ^5, ‘fl5I*lf% 5!;eT® ^*tt5a c*Ot55l l ' 

^^5 53tc^ '«lTtC^t1W ^ltc^C59*1 'St t^t»l5 55151:55 Htpfa (r$5l, l^»Tlfti:Wff C’®®! «f|5 

^CJiC? 1 ‘111 k65 *?^ ^*1 ‘5'® C5^ C*I| CTO ’WRSI ?J<95 nf^TO *11851 TO f%l 5W5 TOf ‘5'®1% TO51 4 jTO 
^»n, ^ 51 TO5 nf5*t^ 5^11 51, <?R 51. C5 TO5 ^1*1 55 I 

’spp* 5}|c®«TOTt55 TOtW fe5F$ln *?^ C5 lilTOl ^ TOl« TO! 5X5^15 ^cij ftSTe TO5 55 I 
^1 55 1 '^llf^ TO ^’TO$5 '5lf^ l^llt'SlCapi f%5i5TO5^1%’TO?‘4 55RarTOCW5 5l|i:TOP1^ 
(Heavy Hydrogen) 5TO5 TO C5 5 l|c^lW »1 cTO 51TOT *55 *lf3pTO [alTOF (catalyst) t5*llt5 
i®f5 551 5R1R9’®1w 5%55 5?C^ '«5TO ^W»l TO ^^ ^ 

C5aiW15 ^ C^ faft fi*l^Cltm 5^5 3j5t*pil5[t5 11l^*t%l55lTO I'55^TO ^ITOI TO‘TOTtf^’ 
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^ ‘Tt^iSfr «rff% ?Ri ^ 

?l cs^ iil'aiil 

»I¥W? «irv C^f»[ I 

^^9 ^ c'^ c'^w "iiufir bsff 

^^jcJfjprTisn,'^'<9^c^nRl«wtirf^*ii 

*jEW *j'artr’t^ (T{)^ lii'ufif i«iij^ »i?i afc^ 

nffl'ns ^icw f^i ti cj^fTri ’Tt«if^ 

^ I ^ii&^ ’^lora <«?(• 

’i^rsR ^RTl, >a'sf%c^ ^1 '®f9t9 

«I&?F?r c5]»rfRl ?rtii c^fSf ^'S ^ 

f^f^R c*i'9|iir^ ^ttfi Antoni ^ 

^ c^t^il I 

cvt, f^sit^-gl c’l^Rf ^i^Tl 

’Pic® sTtRRcsjr, ifRsf ®Ji- 

>ff»ffifCf? ^>151^1 »i^R^ ‘■'I’lr 'il^ll 

TOir^Jl I ^31 W WRC^fil—R ^rf'^TR «|^i% 

CTt^ C’PtH ■StR ^ 'St^l 

^ c^m ^ c^Kti 

‘TT^Vj, ffaiTif ^-HtOl b®f% '®tR^ 1^^?! 

^r?i ^ 'srcifiF’ »i^5i lii?' c’fc’f 1 

5F^ 'tt^i ‘^’§1 ^il^rtw 'sritcsrtf^^iR 
^ft5l, ;r%^. ^i-N -Btt^ 

<Jt9 ^‘It'TR?! I 

^ f% '51R ^lt5!R?I ^slJt'ttC’f ^tttWl- 

C^filRf 51tNRC5JI f^^l C^RtCff^ 

I ^t^rtC«N 'S '^tc^ <-‘1^ 

»f^9^ *Tt»f;i ^ cn ^<<{11% 9R 

R1 (TSR <Tfl^9l ^«ti5Q? 'Sl^ST *I'^I^ f^m 'srt? 
'ST® «(tRf Sfl 1 

<4^ f^TlPnt 5?TMr9[&1 R f%--‘ii«|jf ‘41R!, C*! »i"»p:^f^g'§1 
^«t*l ^WR?I 9 «(9r9 

'sr^TfRnt ^«ri 'S(t^c»p?i c"i^ 1 


'srtc’fl jfc^rfl, ’il^rti ^ 

SR I f%^ ^tfwi’ac^ «rt^i^«rR 

WT^1%, ^ nicf 

«ig^ ?rt^c^wi=i I f^8 ^^rsR cHit4f 

RR ^31, srrs;- 

?Tfe’« ^V'- 'srRtR^ JittC’I’Fl R Vi1^ 

«f^f9f^ f%'?ttl iflT^ '^50 ^^tc®f «5»rc5 '-•^ 

c^ Fr?r«'i '®tft ‘fl^fS 5frR 1 ' «i^ 
'Sjfertil C^ “tf%= ( ^t*t ) ^C!5F» '®t^ CR51 

Wff%!I CiSRCS ^’t C*i^ C«IC^ 

*if^f^ nf^^wt*t's 'srtj^il^fsnil c*tc5 '®(hf^ 1 

^9 *tf^t*i ¥>»rr’')t9 f^c? arai 'st't 

'9 ^tRit'^ 5(tai 220 c^tf5 ‘fl*p ^i?r irtT, ^ 

^ (?FtC?[1 fwRT v^^CSI, R ^\ 

%« >1^1 If Wi C«tRf I 

(p]h ’iRi'»F'5iR riK^ I 

# C^'^l 5Itf8 C'^tPF CRJl, C®^R ’^^ICSflRf ^ 
?rl^*i c**!!:^ *fl9 ‘Si^‘1 SRC? I 2 toi-’T1’®i 

c’fra '®(R’F «n^ I »i^ «lllRf 

’ft® fRlR si^*t ^ c^c5 ^tC5 I "iit ■at%*f^f 

''IC*(T ■sitif^l'S I ^]VS^ ^C’? 3,^ R 5S1?ft^ 

^3R ^1 'ii’Ffs'®1f:«(^ c<*tt^ ’Tt'S^rl 

^t*t '9 ■»ftc®ir^ 'S’R I '^1 ^*1«'=rfc?it? 

fe?.ji, <ii^^ 'sniR^ ?c5ifw, c'^ft 

I 'il^W ef^'O ^1®! 'srtfl c*lt 

'STRICT^ "SJ^ 1 

cR, a c’®t5f?i nfl'«i't?flR 

’R^l, 

C’^V-rc^ ®ttf^K C'^‘< 'Sft^ltR^ R^?P 

^tf^R ’Ttc^il, 


aprap^ fh9s% 

^WR ’i’R "Q ^if’Tt«ft«*fr¥ wl^ TtCB^ c*r. 'T^» ’^^fniSTR, 

24 *ra»|*rl ) *1CT ’i'^ ^ I 5t^^^*«^343P!^»-#^R• 


C^Ft^*f '»ft?R-'«fWR m 45R4 I 



m^' ‘ 






V k < 







I cf<rlCJi^ srri: 

’j'OT '«ff%^ I *1^ nrf^^ 

«1^^I »KtJl 5rf^ I ’«iTT’l1W3 

cTt'*rr« ^ i m ^tre ftm, 
’®ra «ft% silJi »i’l^ 1 ’*TWt*n? 5t^*rH ^^5 
»i^ -Wfcert^ ^ ^ ^t^l ^sws •tt% 

jfi, «j?r!5 *111^ «ra cTtcsn 1 

vi)^ '=rt5^*i T 'ei «ft5?r® *n«r’?1t?i 

^«|T?1 «rt3Tl f?Pftit I 

HWT '®rt?T5 

»rt»nw« ^ 1 ^*n( ^ ’rtJn’t' '^tisi 

5rtf^ ^ ■«rWr'ni «i^ =¥c?j •tft^ 

I - ¥tR!i *tft ^rt^ ^ '»rt^ 

cw et^*it?r^ ’Tt’orsi c*fta5 
f5rBi^f?!WR*t '■«t5r5l ’itR ’^5 etff^l 

1 

"tt^ »irif I 

Ttfl »F'n>ll5? «ff^ (TCTC'Q ^ Cf^ 

’Tv'Sfrtt i?»T ’•tt^ 1 <P'ntcT?i < 5 ^ i?*t 

tfff^ C^C^'O (Cycles per second) Tl *»’'C*R:*t f*i. f^. '^»T. 
(c. p. 8.) I C^ i6^%rhl ’WRTW 5^*tt5rfR5 

mvB •rtc^r sn ^ jiW «tt% cvm srtsrn^’i 1 

»it»ft^‘r5: 10000 fij. fn. i<i>i.-<ii^[ c^sn jporm 

•w *rt^ vn I ^c5i¥ 4n%j 0^31 
c?|S|i 1 «9^?c*i^ 'sfCTV «w 'itl^ ^1 ?l 

^ 4ft^ «:«:« *tt^ 1 ^ ^Tfl^ c^1 <2rt^ 20000 
f5(.fn. cm ^ ^m\ 

C5C^-B c^% ^■‘itff^i ■I’jK’r 5pnl p 

(Ultrasonic) 1 

nc’vrt^ wwn ftf 1 cfw— 

'^vt ntittJii I Tr«cv ^ 

'BTtwtfir® ’Rcn t%|’*t*tf ’fwi^ f'dM ?pr m 1 

(2) ww? c«iHrtCTi c^ '«rr?r 

w ’rrt f^[«t*i ^ I 

^>nfi*tt5i CTi»,»^(*i’mei-76cio35 


(3) oil c«ftfl BfTt^ ■« W ’fs 

f^C'S *tffl*t^ ^ I 

(4) wwf 2f^ «rt^, w, • »rt5, 

I 

(5) *twK ^ I 

'55?!C»I?I ^*fJ 1%5 '»«tC»»T?P^f*i! 

‘Ttiitwl 'aftcsrt^ '=T’1 <i€ji (diffraction) 

t^»TJi « m'sf sTCflf wf^ 

l^f^a «(4c^ f^cftf^^ ¥^1 

^551 »t^f% *t; ^1^r^5j( 

^\ »CTt^^ *ft^lCTT 

’f?! i '«i^t?1 cBl«t«ca^ 
*11^1^031-*!^ '®iw >iW5lc^ fiic^tt’t ^trt i 

cTtcm *(\-^ ?fi fettita 3F^Tg^ cif>ita m 

'®^^r ^Ti I <ft^ 

fecft^^tJ I «it5(Wn^ 

^U? 15 T 8 ’Flu I Ctrif6»i « 'srartsr fSvwr® 

. *15Ji caWta ailllt'sf 

^tC^ 1 '««C'Sf’fl si®t9 ^*!Wtf’r®t?I 51J«fT 
cTt^tT i?»r »iii:sa 1 ^<ti i ^fi>a 

C^ssf^W^i c^'lA ( Langevin's echo 

depth sounder) 1 «F'^tC^ ¥(^1 3fW 

«tpFc5! '®ta *it^wi nc^?{ 9ir^c<ic'»i« ’tta 1 

wtf^ c^tciTl -« 

'aitc«fa I S9C5| ^*11 

Tttt CT "WS I 

t5^^^r{5f7 I »tr«fPS^ 

C^3i ^"^1^ 1? »ff*I 

^ra B»ita *ct ’rtartrts ^ i?ca 

fwi ntw 

’1^%^ "tcartaa Wf 'ff^'stca bsfi 

val ^-(1) '»tf*rc»!N (Magnetos¬ 

triction oscillator) »i%f^ 'Q (2) f^F5ri"l?C»T^T 
(Piezo-clectric oscillator) *tlf^ I '»l%»i^ 
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cwitJn (r«fni-»nl?icj|f5>F ^4^ ,(wi, c*itt?i ?i 
^pR) ^ ^*ttw ^f5 ctr? sfr^rtRi »rf:^ i 

i[:<(T 3)5jtPil ^ i 

«Sy ^tsrN '$tC9^ <i). f»i. 

«Tf5 •rtitR iT'ofe ^f%*m ^ I w'sfS^ 
•Tt’TkJn ’it'fTC’i ^'5^ 

« '®iit'®<»l ?lTniP( 'm'^ ^ I 

5P*«1lT? 60000 ff\. f^t. 

*r% ^i:^ •ftc’ii 1 cKii's 

^ ¥?rt 5!r »it^?rT i 

C^PO C^tC^n •?fB^ (crystal), aRi{ c^tSt# (ijuartz), 
sfstC^ (electric charge) S'V’fg 


TO I (£i|[ Ri 'vf&jw f*fwt|c»nf18¥ «4r?% 

«Ttf%tt f*iwi-^^1SK I 

<ilTO «rtP? <D^ Tf'« ?ts 1fT|t*t ?(f8 Tt^ cuO 

’Ctrf I WOT ■Ji'fj f^PT oi- ft. 

it^ TOft®? ’Pi cwWc^Nt 9!k5|7 ftr^ 

I tSJCiftt ^"^9 ’JfJf 60000 ft. ft. ntsi.'«iltj 
I 

'flPF wtj^ ’‘rt’W- 
>i’5]^t[ <ii^ ^Pi!:^ I tsinw^ 

’wti ?€^itc5? ftfta 5r^ wi*rtft oti 
1 ^'\ 5rtw»irtc^ ¥lw 

wt’s i 


^ 5 (f® 5 R 

wtn* 


C’FT® ^ C’iw 'Wf 

^ft, WtOT ^it^lPIT ?FT| I 

‘Sit ^tfBpp '®rt5iTl ^1 '9 

ft’^n C’i^'5'S 

t;pi '4^1 ftc*!’? ^Ttnt?t—'^t'?! 

ftrrft fkm I 

^FPIC^JTi ftpftfl 

■ nt^—c^sii? ‘m 50^’Tt’l^— 

ftcw^ I ?Pf?uftp5'Q r,?»i1 ’sfttr, c^'t- 

ftwr^ ni'ftjw? ?n w® 

wr«Ttw ?twi(:^ ’*n®PT stf c*ipi ’ftftpi ’Tti I 

^«[®t9i W7 'Sit w'tTtr® wt! I 

wbr® ft«.witr ?1 <3 

WOT »rtJrtwi wt«trl«f—c^, 

C5tW SFl^ta ^ '5[h9tIl'W-^tWlP!l 

Itti:® I WlW C’tft'Pf WtOTt^ ?1'?t« ^r.SitS 

OTl I It^PTS! ^ '#f 

IPW WiCWrt »1tc®t5 WPFf ?5 C<^t C?^P5 *rt5I < 

oii^ 7^ ftrg 5i5®t3i 1%^ iw^HRl otK wti:^ 

•'SI •rt^lcOT ftcM^ I Cif«ri lf?[®t3I 
4^wm c^ jRra—ftw^ C3PI1 Ri trtftcRi, 

WfOT*l I 

♦ 


?Ft^ flft'^tPS 'Sit-'SIT^ 5?T^Tt bsft 

'5ti nt'g, c^TciTl sni, w* 

'Tt’fhn I '«T«ft^ Ji^TTOI TOl«fT 

"‘iftV^t'f^rt” I ^3(^115 i?OTl5l^*icw 

C’^t^it? ft*? CW^. C^^lft C^tPf 

ft® CW® I 

»£iTfft (imrf5 «t'?8® TO<^ i W4®tf54 

®Ttftr5& -SR ’itraw wtpi®«rtw3t ftswt*ts i 
ftft ftsffwt^fni?! f^c?t3i wft®t«^ I 

Jitsi (TfOT1 

^t’R « m%s ” 

^IB '5tc?t '5t?r ®?ii r®, 

PI'JIJI OT1 5C9I 5|r«(t! ®«11l® I RS® ‘OTrft»ttS’ 

'st’iirfB ‘«rlc??t?r5’ I c>i »f'c®'s ^sft w«s tst? w ^ 
'51?!^ ®5f5i? sm^ '<t®l OT®1it, ®tr®‘‘catl'st^if--’^'?r^ 
*rtff?rt—^•PR'S’3 M ®tPi ®l »i*t®^ c^i 
wt^l 'SI ft® OT I »i'pm® wtPil ®®i TOC® 
fttift®-!®® ®P(—'®1 w®5 "si^l®®*! SiftpOT® 

wmi c?rt»i® I 

ft^iPFl JFt^RwtPs ®[tt*rN ®®ts[ ws cK 

«COT ®tMI 6511®® TO5t^ ®51 OT. C®3fft WttlsO C®1»I® 
®pfTO ®i:w®R TO1 ft^ftstro^ ’iftF-ftatt^ i ftn®- 
«rt*t® ®*PF® wtc^ft ®®t OT ’nftft® ®^c®cOT 
'QTOl ®W 'OT CTO *rtftP! W® I 


c 8\?9 »tt®i i ftfsmPi It ♦tvtii I 



' '84 Wi 

1. '»1^p*» ^^rrtSf 2. KBPTt^l 3. ■Jit®^ 4. CUPW 
5, caWiI 6. W 7. 1i!%fJI 8. c^ 
9. 10. 11. ni’inT 12. cn*rtsn 13. '«rtiic»rf9ii 

14. f^t%-H 15. (TTtfwN 16. ^rtt^fiRrt*! 

17. f »j ' * !^r < 18. wa! 19. 0*4% 20 . fg;? 

21. TJ|?PF*'n 22. 23. (T5t^ 24. %tfiR 

25. 1895 26. 27. I 

’84 Jit«fTt^I ‘CK^ ^Wf3twa iltR 

«tu 9Tt5f%, 'Sf^. 

'84 if^^fTt?! ^«it<(t>r 

^:—'STTtsii^Ft^ 3. 4. 

6. >i%1, 9. Wl^. 10. ^‘I, 13. iJsy, 15. 

16. iit^, 17. »it*f, 18. 20. I 

nrnfrtf^:—1. 2 . c^taal, 5. 

7 . ■jpfJ?, 8. fi[?|1, 11 . 12 . 14. 

’«rtw*n” 

cTt"^?r *11?^ ^<’Ft?r¥, 79, 

^?1irt cal'®, *Ff^af1^-9 c'*ii:^ sppif^ 1 m 

^ I ’i^g^a •^•ij 1 8 util 1 

c^iaaf cai?F a^at^i 

^t^ar f^wa f%«i:*t fif^’.’Tt'tlcara aFafwM'« 
apiatif^ ac^ an aaTa<r®1ca ’fw ®tala ca# 

?af5 afacagca amn acacia 1 

■iKa ntora c^ sit5lj[ f^fla aatc^ ^jntai '« 
ftist'slaal« ^ a'aa*'! 

sfat^. -staasaa, canufac^ fi&%ai aaif^ 

flff ^a 'STtcatwi ascaci^^ 1 

ta^a nfk^ca caraa^, 'srt^fSi’F ’aica catc-aa afta*i, 
<iaWw arfaa ^larsi e a"n:^ ^’'<rta m- 
atataiaF ai»tf5far«.aia arai aaTW’F ^tata afaca^J? ac?t?5f 1 

> •ffac^ca,’WT ft^al narfBa 
« artfta^Ftw 1af%« "paj flf^ai »p»ti a^ 

a^ ^a f¥^a ’«rt’f'#si w a"«ic^ 'stIottri ^ acac5 1 
aaTa5 *rtaj» a^a app^^tcaa f5%<«ai ’atc^ '»iiw^ 

atan ^cbiw, a(^»wi —9 


--W S,- 





16. &taaK 19. 'srt'!^ 1 

’84 a^ajta ‘*t'a-'^'8jcJi’a aa1al5ppl?tiaa 

5rra ;— 

ac^fa^aata, %% fa'^^^.a^ta^a ataic^^ff, ?^nta 
aaa't 1 ca\f^ a^aata. ca\caa ataala, ac^a aiaala, 
1aaa fa?fa «rf^al 24 aaa'ti 1 

5^1 f^natca ai?r® ^ caaa^ afac^w 

^a 5fcac^ 1 

spca ^^^5caa f^lacaa «t!:?t^ ^ata 
1¥%a Ttca '6 ^tca aaf^ « atcatcaa aa aa aai 
'atlaf'® af^ta f%aa^1ia 

?jr5itw I 

aa»a alac^ica « ataia^^ c^«i-fM%^ata 
^f^ata ■e «icai'5?^a^i ^fia* ac^afa c^f^rsartla f^'vata 
«a»^ 'srtcalfi^ i 

ai ataca caa^, faf%« cam, fafsa ajl1% ^apacaa 
cacar afaatma ^ata ^a ascacia 1 afaia^a 
a^ata w fea caa^ <4i5®ai5 atata apar® cacai?a 
caftf^^.ai'aa'^atatl^af at^a-caatcaaTf^a'® ^rtmra 
C6ca« aaat'^r at Public Heaith-^a ’?5ipai^ 1 

i*iij '®ai a^-scaa aftpa 'swfaata, 

fatarta « 'sraf^<<.ata «tcata 'e fa^ cam a^ca 
4ff® ftastaf^Rm f5^a»rtaari% -e atartti aitpra 
'»rtmi aala anrca i 


a»frt ft«ta aftacfi am Ufaftnata •fetaW v? ▼ ^*23. aiai afsffja |fr, aftat«i-7O0 006 wa aWPta 
4f5 nacaa, an, caftaR^ ona, aP\aw-ioo 009 «tataa ajar »1 






1948 5 TJ 5 I ®ri 5 i?r jRTSFHJiw *fnsi *n?i«n 

^ ^i5it5 ‘®T^i <3 ?4®Fi’ “^dipPRi a^PTCT^ sn*{K5i I ^f^*n ^;<s^i 

?155TT SRTp*! «is«(.se I ^iRTf 2RFT*RT Sill'S ‘'ifilW ?<lf’5iH SRS?^ 5 %^ fHCUdfe 

*ric« >fitn?[«i sriTqc^ s^sn sfwr>i^Ri srci51 aw ?n^iTRj «rrftf.eji5rt 

<3 *i5C?ra ‘ij'fat^, csT«nw cw1?j «fa srisi;;;^ sii:?!^ ^srRiffn ia«R'0 

?4sic?ig ireFsw?! ‘^f?r<i>f I f^ssTJRMe^ ^S5f5r;5% ?i;'^T?n:5?i 

ac?fisr?»%«i gi:;?!?,^ i «}*?i5 •fi^'i ^sj^i^r^i i ■*>if^iT yra^iii, c^>f?i^ra^ >i^^(, 

<3 sttc^fr i 5ii*frg«i 5njq;;csj^ sr^ «n&wl 

■^r^<i>ft (.^i c^W'Q jjiarTJii ftW '8 jtcw a 5 ;«t srT?i 7 ?ra ’■4 tc^ ^ i 

‘SfJTCEF Sra^K^riai w '=i??wut >r<i%^-ra trw «ii?r^5i^ i 

W57^#)- 

o» 

I. JTi*n<i'i aw;c?i3 s^:^^l snJit3T<3\5i ^ f<r®ii?!?i ^a3c?Jica?i a«r5itc^T?Fi 

acv^ C'sMi 1 

2 ‘ssw « U&w’ a?a^iL^ 5iit3i^cj^ qsn^'Q «ii^i^1?i ^ I'STsn i 

3. ar?[jR:it5 snsncsi aisMi*^^ ^Ra;ro^?[ sictn wia^f^a ’ginR ^41 «iw<5 ?-!r®w T«f?r4» 

^RO I 

4 . vjfe aHsi ^T-siraf 5 i^* 5 jir(W'] ^>51 1 

5 ■ aTS141*®TI?[ T^f^S CW® 11?1 T4®W *f<la3t*Hf®T^4> 'i>iC»Wl, 'i>llt<= 1 tb* 11 * 

BS! snwst siw;;^^ 'G akc4»i >ft5^ ^11 

6 . ^ 5 f,?ra C*R3J OToTra ^lC?II©f?l ^1 1 

7. ^ii®-ir>ws[ 'NFfii f»if’«ic?i <3 jnat3Wf3i i 4T?r«i?i 

45,cj?^ sr?n HWisii T6. cgW-C‘2f?n^, uisri^®f'iT>i 

^fToiT, sR^iai^p'l "N^^i W'G?n 1 

8. srrtil ?incef fwi “ww an^ Um\^ jR^sn:^ >ntiig*f ?pg?7® ^ 1 

9. y| f*J ?I*f SIT?I^??RJ ®??4S8I»1 3^*1 CSrtt'^R^ ■>tW 4 «'(ia 3 i 3 * 11 ? 'SWW S^PP*! 

t'^®USifI 4$ <3 511*1^ b'ra^l^ SRR*) I 

10 . c^!a4ii?rw 'G^w ac?Ri®fi ’ 51 '^ i 

II. afwf a’l^iaia'fO i 

12 . af^ff «4W 5Tsa^i3ii’ ’Staii • 

13 *K:a55 ai^ar^i g <jsq^si tf’ca^ ■q «nw<358i siigi^ 

5i*ac^ jnsfi^a JT^ia i 

14. fwkPTtg ?Ria>a 1 *1^015 'Hi;®! ^T®"®73lil «T?W(CSIT3 a^l? a*aC4s' >T{tfR 1 *l SU^);4?;4S 

>lCl>'oW • 

15. *IW5% f4?^CTi sri»1,*<(.<P 4RII I 

16 . »i 5 :?i G arcsra ^^7 ^*c«T5i' 'G a'^iaic^ sj;«wi ‘sstji e f^aw’ aT^^5*j^ctg 

sn*iiw a^?ww?J ®n>?**i^ '6 §c^f*n asiu i 

^^¥rrg 



srfb fkr^ 


1. 'SK ^ri^ ft «nf^ sr^ >!5ira 

>R[vww 5qH’«rs ac?nBR i 

2. af^iw <£i^^ \< C9r«m 5R»nt fe 5W i 

3. 5f^ ^ j?j*?rf^WRR( fiRftf*^ 'Q ’ita^ I 

»i^ ^1*^1! 5<PF W,«i *w?i5'S fffi^ ^c< i 

^’s^] ^3^* csirt^ ' 

4. Wl6lS!:f6 3000 sicsfl flRl 3?^,^ 5JT45I 41??^% i 

5. T<lt®a t4®R <i SPlJft^tni?! 5f*4Iif Jf'-tffj 

spc^iaw1'& I 

6. ?iwRi WM %a «ii4sw «ii^ c’lTO ii.m * 

7. acvsPf fprat>5 8 CT. fsi. >55 (16 w. t^.) ’sfe ^'QSi ) 

8. «l5rwiil®te Pp3sj^ ‘^]^m ^ ^\ i 34l7Jt5 CsrtTjl^ a5fl?I rac»i ■^jT?13^3i'w <i 

STOsfi^ 5l?<r45!?I <?l!3Pf?( I 

9. acw «fi^! 1 

10 . «R vQ ksiw JPftCSllRI? 5?ii5 m . - 

11. sp;ffpania 451^^ ‘'iT^i?! w6 sife-;? jazi; m c^»i c^icaj 

^l'*Ka XFT*} ^\ ...-'■' '■'’ 

12. at^SRT^ja ’t;W'5Ti:^ a^*fa W'G?n \ 


3ltW 



SPl SfiSTil 

t994 

37^ m 

siTOoi f^feiw 

« jpiwcv Twpi-jrs^si ^nn »pncw 

felir ^ 


^wi*wc^ f^ipm Bcsin vai '»ifwpr? Sw*ii i 

f’Wl 



»jwirwrt?i 




307 

^*iCT^i : 5jrtT[fw*i <FW^*nii 

•rt 






jTCJia’a *f«f w Brmfbn wpi’a *i«( ? 

309 


faPifsmi jRi’fw 

1 . 

»i*nwp ^rfef»fpi JisnwRi, g«iw 



w!<i ’PI, ’iwn’iTOnr 

frai?! aai 


sra^iwi^Hi «ii, ?*f^6a wi' . 

an-'^ffaw 

314 


siWiaSfiJief aw 



cncafa'^raww « C’rwi'^isi 

316 


^rt*5[fa^i«i ▼rwaaiB 



«hiw «n?f3 wippa (gTswi 

319 


®wia«a!a aw e «wf9» aw 


•P’JPRI Jifwrtn'enr » 

aw’FTsia aw^i 

321 

aw, et-naitBRs ot:?, 

firsft*i a^i, OTCwif® 'm, a»iR! csYm. fa«a 

a|«i ’fw^'s 


fsiw w, fa^si c’nw, fwi«i w, ®t«a>iw 
siTrv. fsif^f*iw ®§[i>Pi, «csiaw<< swi-’twna 

saifa fiiawa ailca 

326 

faeierai aal'W 


5a?a« s[?siTW 


ipnwin *rfw * tiw ^ 

fVcar? fawT^lar «rP»w 


sftJif® cacawa awwa 

3fi9 


asjww a^in»1 

i 


5«j 5i«aj p«a '5n^»i 

330 i 


Biw?>i awatw 

t 


»mJR *nf 

333 


Rww*i wa®! 



«*▼ taawi a'f’SF 

335 

I, 

csMvcw *rai*ra ai csittaf^ fwwpi^ 

a«R aw 

i 

{ 

•rtrow ^1 jr'»nirvsr«9fhi *nfw«i?: 

wi^uwa faaaw aiamawnw 

336 it 


aapswsffa^ 

i 

i 



«R «(victni). 1984 




Tfc fwi 

338 TOwJBf* 
mm 


ia 

343 




fTicnwrurt 

iwmfTO ^51, fcww nww, 8WW «p. 

mm, furcst^iA. vfimxm 
w^» "nwspw titJ, ’CTw wfii5i4, c’ppn'i 
R^mmn 


wp^mft *iWi (1983—85) 

* «Rir5 <131 


•W4i»i*ffw t <nfBi>fPi ’nwpTRi, ^*wa ^4sii, 'ac‘s?w 

^wjmwjw, imhoirsi <!, 


ita?*ra 5wimn?i, qnifan w fti, «p(l*n 

WiWWJW, 6tdf*n*0BI, *f?hRPRJ <^ 35 , 

fiWOT^ hn, <fic!R am, f^iiR *n’if WMSfUM 
t*iwHi, TOiwPi 5cjwpnni 


^<F «rBf<F ftfi I 30*00 
t 2*50 


CTwnpnwi t 
wiplis^ 

mi79 4l 

vfkRFTQ-700006 
cvffi 55-0460 




■nnnrt w‘»ifw * «n^, ®*isqnns 

^wn^iwim, »R<5TO itw 


B9 WW W t 


imr I im. wifait ^w m, sc^rnmnn, 

^HHf u w cstjrfl, mprnmn spfwwni, biwi 
PR, 1*R >nf|, f*WRPR, <(Wn*lCf, f<IVi^W 
Wt wnPiRW fiftaww Im, 

IIO^RV WHNMI RNB, 4fWf ^ 



®I !| 8 ST i| 


^ 1984 >^*1^ 

>8 »t®I'5l 

?«5TCirt^5T ^1 


*ng>st^ fwrs Ji^isf siis ’S'si'J'T i 

SIigW5 fs^SI-STSjaTI^ ^9C», dCWl ^SW, 

*<RI<J ’8’SW I a'5'W ’«C?1'^ 'STC^ i£& t6?S!-®T’5iTRI sff®- 

^PSTJT »isiiw 51^8 ’t^pce I <3*^ BfTS'511? I 

5?n«n, sTcccsTWicfT. *m^^ce<if?T5i5T, c5iwi*Tc6f55i— 

e JiipcM ’ii^-T^'STin c’icflW i 
®i«® «aftcfla swig^ftw '5TTW 1 ^c«i 

STsw *r®c^« siT^ aiyf®^ 'tt^rts ?c®i 'sw fR^*i 
<««« f^HR sT'S’s. si!fis(j^''t, 

a'ff'ss f»«CR «ncf cr'ir 'srcsitfv^- »i^W9 IBCSi^ 
siIrI ri • si5=t]=?0?Is 

HKR «ll» ■*19*1, CT fR g.iT’l 51®!® I 

i^!3Tf9® 5(C«re"^ I t«®lCR9 

RlRl 5l!f9»K9 aHST91 ®II@ ®IW* 

«lT«lvnfl, R9Ji®l®Rl S|1^9I!f> ' 

*nfl <Ji*c*ii 9 W «nw8 ^19 fw 

50%-iflfl cRf'S. Siqw9 «i?-5nf*TST ie5! 30 9@c<9e 

*»l • Rsrw 9W8 f“l1CR?I ^^'9 

urn *11 CT® Rl • WIW 'A9R '?t9S 

**?• ^1# f«!*T9 an 59 ^1 * ‘5|<R'*Slti’ 5^®* 

iifitrial ®iR*iR^jp^ *«^isi5i'9 s^^wa 

^ *l*hl' OTC9 9OT RtR 51 ' 1665 

^*^C"ri BTOCRi cacw ii'^pra Rwi ^wecRi 

tlT^K®*! HBRlHla *w 5I19K5 9J"a I S£9 

■nflcw caiw lia *ca w caa *ai 
idi ttlijci w«ai «a, 1*^ 4*f«rR fiw <a aisi 
I nwfta^^ "lalaj ^ 


*® SFK fca 5 iT«*® 5®, fai*fa *bt crciwi 
feaa 'S <Ei®n5ia f^er 9|5f i ^c® ail? 'stiS’^w, 
■laica ®H nifliR, ®i?>,«asia ataaiCRi »=ii Ric*-*iPi 
tiB *aiR «nli5i '^s5TR®i?| c«»a ( CRtfii^ra 

*an ^R 5 *nia cav? « 5 is!<?ia c*i 8 aaiR 
5 ®, Bisiv?l C*CS 5IC5P 5IWI® *911 11*111 5C5i8 

cav CTiwi 5® sii I (flfsiwtacsia >isii racial ^15111 
sms;; (vii*a*si irt6«tig aisras ) aa®, *csi c^ 
ara® ri i w»dma a^iali:® racial aa® eiRipi e fewa 
6i^6 cam* I <11*15 cai’H’itt ^iNRSii aca «fi*c® 
5®, caiw) 5!:®! Ri, atasfia *ai tc®] ri t *w S’tc^i 
aala ®ca ra® <iiac 'si'a aac*:J? wrc* siai ci® i 

ai^a (1822--1895) &laT^ «iifa*ia ^iisncwa 
^ai1-Rr5®R *C9W, cai-si fR*fe <? fRawcia ri ri 
a*f®9 aR *wc», ’^faca*!c* *i’g'.*a e e'lii'39f 
*aia fsBi-BiiRia ^'cara i fassiraa 5 ia»iCR 

cai^i ^Raia*!, cam fasia caw <iia? ^laiwacRa 

smiw ciRR ^a 5ia *rac« «i<35f?i:* afaaa, 
a^a raiBCRa m faci nai f«ei nRicisa ai afaaicaa 
«iw 58 R 5 cai*i ®iai 5 ii» waa^®! asjia* • rafaR 
®iif4w:a a® <** a®c* R®i®ia cwch iscrw Ja«fa* 
a^ai'SR I a*, ^wi, !r®! acii®R3i ara» feaawR 
racipts, 5C1C1 «i!a^ Rwiawa fi*si®ia nwi 

<iicR» I cawi*-a?n^f >51 ^m, »fl® ai ®ia 

fRiKRi Rs, came*! feaafe aaltaa s:cRa 

•jfs®), fe«ni SRUBi, piHrta fR^P!®i fR^a *ca 1 
awi-QU ftiaiwcR « Rww, caia fR«JTaCT, h®i?k'? 



308 


( 37w 10« wm\ 


a^snnt •!!*»• ct •witiw, 

fs^fW « l-nra* «<PW, WB 150 B15 
«nw ft»r aiv-nsiti i csif»R cbsi 

w»n«ftCT« a^*f?i fHWi *R5 viOT «)h¥«7 i 

BigB »CT ^ Bifjpta &w 

Rww, fl?raafl «n*iw i c*icdw, ^■fi, 
♦nssn^f^v ■!!« a^« '5[« ataw 
aj wear aisaifi® area ^wi ii*fWRi, laa- 
fac^fl aewd SHfaa ?re»i aiwipw to*w afata 
as cap? cucai arai *Ppc® wtsi »ii tafe'0, 
d?BTf««i;^ ®TCa« msm^ ^ vm aiijiai ▼aw, asim^r 
a«afaa araw i 

iasif*aa ▼CT ?aaiH «imiOTa wlawa jiw «5tara- 
arw faw c^iwi »iaTw cw are anaauaaa 
▼w^fa.'S! aia fawR a®ita« ai faaia aia! 
♦ffaBifar®! arsiR! ai wc¥ fjrejafii airsosS, aacaa 
anw, ai!^ atiincaia eg®, aihpca awaia mtip, ^a 
wa-afaw jct caiaiwicaa aun cfifawR—ai »«$ 


<«can favmla fa«ia ▼’m f^snea i snwa 5i>0« 
wa Nm® 5ia ▼» ai, faait5« aa®® «nfainw 
▼iw Biwra toiffl *iTca wtaa aai i pniraaro awwa 
•at® 5 «aia «av cawa »ict ana w OTi?aa sia-fataaa 
asafscacai aqa®CT»iSH® twwa Jnanai aismt^a 
♦fa aaifa® aacai w a« w®ia awfaar wan 
♦w aae ara? i 

®5« faai-ai*?a sai fata aicac^a neat aa 
▼icn—wf®wa sea ai^a fa faai »ifia ®aa «n^i 
aiapi ai, ai^ ?▼ wfxcaa are m aicf^ *»i. ®a^naa 
« aaifa® ^'oaia cavia aaan far ®la®a 
5C55 ai, 50a «fv aiaa raft a m aSit*? ai, 
aigrf®ar ®Ta5i!ai ▼ca afawa ^aa aai fata 
faawa fv ♦jfaafa ^aar^iacaf faN® fsaaiaiif^a fatv 
oafaica fata an®? ai, fa»fiaas»f arfataa '^ffa®) « 
SB?;«(*f®i far a®!^ a^reia <Biaaif® fjfcf*! arata ? 
*flaa a® ai^aiar aa. ®ta <flaa aSaia wai faaiia 
fv aiaf ? 


®fs C^. C’aWri 

^attifi al: 

'S 5^0*00 

^ a^*ft?fiB,*naartf«i^' 5 i ®»r^Ta ♦ntaa ai, aiaiiai ai^'Q ♦ntaa 1 fawa 
arta ca^ia aitaai 1 fvwta aw ot vta aga wi® vai aia—®re caaitai ^tata 
4^ a^tfli «ia^ ifa atawi 

'O Wltni ^ 'S sio-oo 

pfa « tm *naia. wta f® ®tw ewr •♦n^a vai am ®i afa « wiaia pncai 
acata 1 ca cvr afaw « «®ia jaw a^ *109 ^♦n^eaa aa tata fat® *iiataa 1 


4UJ 


8t^ 

q:»» aaiwi ami caw, ▼fawm-^ 



stOT®’? *f«r sri aFsrfN-«ri^’?r *w ? 


iic«i 5f9iw ^alta f?i«R-»if5;9<-aCT:ag 

*n nw ? 

a5i5<3 I «iMS9*ii§i asis 

*^St asradie iiCT;?*n i ins? i 

0515 isra tll^^ f6^ I asics 1IC5^*IWI ^PF5T5f CSIfCa 
ngps I 

f5aR-a5l5 51WCTCT < 808 ? m I asicss «rs»l 

<ii¥$i ^s^flira 5« •fC5C’F5e 'sncfli i 

05T5V if;g (1810-86) I §1515 CTOW 

^5I51CSlf5VR ?5«Rf5>fJ1^9IIi;v 5KWIRI 

tofiiai vsiw?» (1843) lisi 

CT^ a^SSlI f5®Rfsr5II5 5I55II f^OR «RiR| 

snare csl^nsts 5^® i f’a'g a^ii «n5 

f“(n-nC5^5F Ollfn WB’S S5(?5S5 ‘%l5W1?5Jft”5 ®l^5 

feiR a<ns(®55, «n5 *rl5«!5 ^®iif»f 

aiffav ®c!g5 ♦neai 5i^e i c>i^ 

“a9C5i?55fl”5 aT?f®v faesR-laaaar f^fni^an >«n^ai 
fenf5r«n “lawta fa^'iaic'ia aisiaila aiBsisi fasR-fsiii 
t sit5f->icsr 5IWI aiwie f*lNaiftaf I 
aiww 5i«i8fla efni aiwiswia faoR-aBicss «ii^i5 
arw we srr 1 esnr i wm f5*iic5e 5;^, siiar 
f5»nwe 5t6 1 

0)15 Ill» ^558 t5«IR-aS15V ItCaR 5K«H5IW 

fno (1822-91) i csiicvai §i5icv anw ^?®5R «15 
aastga «»n5l aloai i §1115 “Wawf siwi?” 
(18S1) affirFi fev 5i»Rit antaa '‘®i5C5if»RV’ 1 
51 c 6 3re?i favi^a a^nila« jnfei, 

»r*f^v Hn, ftf®5RCv i|f35R wa faaRcaf 
fawR,—c^ipn ai«ft aw m 1 araiaila aitsiai 
aicfFwancsia 5 tcs faeiR an^ai £a*r-fag 2a»if*i^ *nw 
aa ^fat® aitaartaai < «>rnwa aisiaft fawR-eua^, 
fawR-ncaa’a cira laawn-aaiac^a aiamii ana aiaia 
aiawi arw we ana aicaia iTaa s^awa taasi 
saaanca ai*lt facaia 1 wmaa in^Eaia t«ncaai caw 
W cawi ^wai fwaiw 1 

* aoa «taaiR, w^. 1948 awn cacw rp 9 >s 


faBwa-asTcaa ^^la aita cafa'c® ^caa 

SWinwiiacw (1825-94) 1 ^a facwsr alaaia-«nrfl, 
onsia-^isl, Jispi-wii^t I §i5ra 51 c® faai “oDgcwaa 
cncwS” ^rfnwi (1868) 1 am ^rcafw. am aRari 1 
wai canw-sRscBf <gc55 wwaia fww-laaiKaa aeawia 
afwai “nfafs® 1 aia*n$i ca^w ^awcsicai 1 "tigcwwa 
cww6” wTowia snasar aiami'a me® afataaa wai 
515 ® ‘1afaan( a(ac 5 ”at fcaw-awia «r e faesR i 
orasa. awa, 'gwa,— t®a»a ftceR aisiaft 
fa«R-85iawwa cwit^ “aiai-ami” *ff«® i miwwmraria 
Ta«sia-'‘<fcaaca'3i” aa® «<iaati caw-fag eaifwa^m 
aa I ®ca uawicwa faana-asiawcaa nuw faafacar 
^a 5^c® caww ^fw 5 i miw^ia aifwa 5 «ai Sfs® 1 
fB<fla aKWia wav-aifatsia f®a fa’pi-fa'pi ^fii i 
<tt% waie avewaft fTaw-caiwj 1 

faaia-awcaa ai«sna oc®5ar siifaw wfawi^ 
fa^ arc? wlaica» <iiaa capital a^ aacaa wfaa^ 
aiai ai5?i wca ai^ ai 5 ia aiarpa fawic«a ftcSc^iSi 
areiart aatw a^icai ?a ai| 1 faaaicaa a«a S^^faw 
e farw w®i>fla aiswfa effaca as aia a^ai 
afaaica 1 iswaidi a$ai$ sica aiwi ®iar 1 

1901 aicir c®a-c6lw aaaa aaw mwa afe® 
cflfac®fw wcBiw oafam gfwwm • fa«R-ca*wi cwicai 
aiawwi wfcwi ®aa fam twai a ^51 ca-^tw aRW? m^a 
caeam ai? iia>6i fiw ai 1 fa«8 <aifa®w ca, cai^ewnfw 
c®TCwa fawawW wfBwi f^m mtaw^Bii \ ®waw» faca 
tflaroR waaaB ami wfe® fatwa^cw fasR-asiaw afarai 
amwwi fawa 1 §f 5 ia ^a«i^ar ca^ ewa- 
aicsa-'gwcaa cK*e cawf 1 aicsBuma facaifta 
(1864-1919) wai afarc®?! 1 tar aw aiff®aF 
faaRca^wa cvitai Jaiw, a^i ai «n<ei ^mi fsw ai 1 
(taar 5fwc® 5^® mwi-maFi 1 cwicai wfawm awe 
§i 5 W ^wi cawiitaia fw ai 1 

cawiwra wwar a«(w aiwH^Rai “off®” 
(1896) a^ aiasrar ftm «aa 1 a^ aaiipn 
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(1884), iiftas “»infRj” 
(1891) ®f« mm^hn “sjit?®!” (1894) 
si!f»iC4f 5ii)^ i%6:gi1fS5f I tsiaR-cwiOTa 

fesi JJI ! )«st “<ll5 =5f<?#( ’lit*” f^c*R I fv^g 
5ICSW f<C«TH »ils»i«‘lss “t'iW'R-WR!” i 

'si'^g-aicsia-^c'fw <5ii?i iiKsss>i*fi:fi !ac®«f i 
C»l^ f^«SlSKalsi’»f Sllfi I ca*!! 

f?i«R«a5iwa ?iif;ci unit's »iii3 sni i 

f^WCS^S ^^l| I mWS 

f^®W-£atsiV 'SIS )>«Sl^-a6IW’<f S1U5 \ t®?*! f«»Ii? 

OT!^,l<(Si!Sl-£'^I3 f3SiR-£J135?, ^3«irfRV I 

f<P5aiJK5i3i tear 'ii5ra 'ssi’in « a^w ca»n i 1903 sneer 
avif«i® ‘lerarsir a^^^erra® “a-??®” a^wf 
?]!»«(l«»aiw-^ I Wir, sril5®5, fwi, 
sjsiw, «i^‘raH[‘ ssil®?, «?, m 

^Pn Slier srewi sicsiaa siw (1919) *r^ra 

wfeimi* \ aula snk^r-alaawa em^icaw f®li! 
®TO « sii%®ra ®if*5¥^ca aww 3»ii5aif«ersi i 
f^^eifa»K«i aaw^ ai?f®v 
aew oiiwfsr feer i la^“r “iswla javaiceri aw®* 

ai uoaFara sicsia-snf^^cail 5i^c»r-snf5®i ai asrl- 
snk®i >isi?arai ^nc’e i ensiai tsr^Kei faaH5i-cer«i¥, 
feeiisr-asiav, ta»]5r aiaf®*? ateicsr aicsiac^^ 5fai®isi i 
iwi-assna aic5ila¥ alt® «iTsiK«ra f^er i 

t<i¥siiB fasfsi-agitaa si®®iw »i?d¥i sienciri dicers 
¥«n i 1924 sneer “aft®” ct’«ii c«r# ^aaitsi¥ 

^ca I ataaia ®ib tr?er 3 ^®i mmn 

^ic® I »raa®1ei£5ra a5-5r^«;5¥ faeiR-flicaa¥ ena fa®nii- 
a5Tac¥a t®tiT as*!*?!® af i aaa £5i¥ fsier atneia 
enn I ^ 5 is cerae^ai aja sr¥cers[ ta«i*r-faaiia !n* 6 ia- 

«fi®ta ceri¥ t ac®ie« 5 i «mtaaa aicsisa aeaa 

♦if¥¥ I aiwftia 5jsiJ?iJif?|!F,—«ijftis¥ caier^pa 
ewaisra aia« <fl’*iecra eHR¥ 5 <i ai^rae¥ ^a®aits»¥ 
aa® assna 5fa*i cai’n^aieew i 

“aft®”a S1C9P c<t>ic«ii sissj ai afaaeaa CTwreaw 
-fw :n I ®ea sncf sjicf 5i«i su^js acaiai &ife¥ 
wtm\ •na'ta amiCJi fa«R C5ra¥, fa«R a5ia¥, tawR 
iicaa¥ S®ite £8ri¥«cj« awa)‘« « fafw 

f¥5 !at^-?[eaa awrgi ?^® r fauft *n?a®rfac¥ >15 
enca iaJj¥^i fw “»iier”¥fniaa >8n^i 1 ug^ si¥er 

2aie¥ c¥tt4i c¥iwi ^ca ilcaiaKsrta¥R srasnatf ¥hi- 
C4n>n® afS® i 

2 asrtl»i¥ “af!i®”a acu aiwsa a®*! "srea 34 


siterafa”a faer 4j 1 4 ^ eraim m\ <i«i ai ww wra 
eaid ar^ ai¥ita aicuBf ¥eia stei® 1 farsR asn snfii® 
alaiet ¥e4¥^Bri fa»R tswi taaRwia, ia«iftr¥ 
at«£®fl sr^cataa ai a?®iailf«i®ia 1 at^ai aiN ca, 

x¥Bi c!fra¥c«ra c¥5 c ¥5 tawR “aeaa«n”«« *n¥i 
ceri¥ tacerfi 1 t^Fsg ^uaa «icaaaH ¥er aaca^ apeiin 
“af ta”e® ait^a 4i t 

aaa ac^a “aff®"a c^acaai a'fenen 5iifif¥ fsra^a 
(1924—25) s—ci'ger a® (ai*i), eifaer rtia (sn«) 
®sn»it® aiflfeaat (aaiaa ), >«e¥4 caw (fsfaasn), 
wiit®^a aiifuter (-am ), j’twi’i aaifa (), 
afp iia (ie®B|i), aai^® si^ipwlaa ( ona^«ai) 
acaiaial cst^at ( ), aerit a?? {si?[]B), ta^a 

aier ( aR ), fafa4 csia ( ®na!5)eai). 'geaa a^ (sn*r), 
caiea4 aisy (a® ), Brii«?i>dw ( ). anaww gaifa 

(caien»i ), si^si sfi^i ( ai'at), ^a')4 aia ( Ha:;c5f). 
iea¥ 353 { ), Jjcaia afsiaia (aaiaa), « 

aia^-g ( ) 1 

1924-25 sneer ewa ^^rter, ^fsiwj're, 
«it^ai e ¥r^it4 i?®nfa cae^i ®a 5 ra 1 c^aica “aft®”B 
csiaia fait‘Bat¥| aiSiilaia ¥4i ®ifira ?fS®i 
®rfap»a aaiea sncai aiear taw4 aeaaaia af®ira 
sww taea«il-caia 5 a aaR®s ¥i;^,-®ai aiSnftiita 1 
esnaa aaisrsca 5iaie 5^aiis 1 

c'aa,-B^'T«t,-ae^a (1938) as sjraiia ca>f¥er 
ta«R-£aic?a cerar arfea ^^aifaer '©racaa aw ¥taa! 
ai5e®t8. m s—caiaw (cai¥i ), aiw® iia 

( aier-'raer 53 ,), aie^a ©iji?'! (aifa-faaiCRa afa®wi), 
t 45 « 3 « ( Sf «3 ), afp aw ( asna 4 ), 41«4 cars 
(f*i?¥si-Ks)Te[caa )* laser 5ii§if« (aial), caiew 
m ( aita-ta«[C4a ata®iai), “laa fsw (^ ). sier 
csr4 ('§®!? ), si®i aiacBtaat, Jjala a^i ( aa»^^). 
:aea4 5«6if« (faappra ®iai), ^ea«3 £44 (ai*it) 1 
1937 sneer ¥?i*ft' 3 KBra 511 ¥ie¥ft 1938-<<ia 
atn’sia wt®s sj^r^na ¥ei«fl'a-3ffe. wsft^-sni'ai 
e a^-fa«R*sf*35 |®jit3 taaa¥ assi aifi^ 5a • 
¥43Vc¥4¥e3a m ^ar^a *—caiaier c^srti, aiiarw 
tsB. c¥iif®^8 caw, fstilp eri 5 i, alaaw aiaffl ()» 

£43413 snw, a®l4 esR^-e, siC®R £44^.^ « ^ as[» 

ateraifa,-£B)¥ aasieaa ca"il “aff®” £d^*>^ 
5a 4i§ I 1938 sufist ai®®!?? eiiSi^aia 4*ia ¥3ft3» 
taeia f4ca3C4 ¥T4i^e®ca4 1 —“sugwaw sn 5 ieai 
fauRcaaiB la «at4i ai(enc3« mm 4i^i" 
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vii*io siw^pscf!!, s«fi} "til fj^TOi «nsiic«rg 
>!*I1CV StfpiliRSia 5'{V»I 5 j 4 sfssi 
VlWl W 1 Vfsai SI 51 5 ^^, cVWJiR 

»lfeH 

m tsanasiwa m <iiv$i am (1924-38) amieft 
•JSIOT sfsil wa? i ‘‘"lifRi "li^: I 

vififfli sw ®m «, imi 9i«i la®wc«n3 ami 
a:w« ‘a??®’ ffifvw n i 

vw 1948 Jiiv I fa«R-a5ic9« mm tuvSi 
•ifsat ^iwa I w! aijw, a«siiw faw??- 
f*iv, fawR-cais, Sawifjiv, ta®w-a 6 iav <sfmm 
ai?^ f^iaicf I “a?f®” iaaif^icafs cera asrta 

fa«i!! *ifaacaa '«w <3 fa«w’ sifaia! vwaf «»ft 
jjfaaivriar oiia5i«gis »«ai 1 fasiwa c«sTif®a"l5i 
t«i> 3 a cvili sn^q 1 

OTiwi CBTW calawli ca, fawR-*i^w eiB-SST^t 
®nwviv ^via 5 ww 1 cii^-uiJi-fsi, 
fa-ifl5i-fji’a c®i vviil mt ' awa’ia ana 
▼CVW3 ficaa aef« «»i fatg a? 1 ana 

$ 5 iOTS avaifa fa®n 1 aia awf^af 
aw-aidlar® awiw ^wici ^aon4a»rJi^vH ym csnvwa 
▼faps *tica I afisiitiw aiwi viaial "a’siw 
5W1WI ^!^C53 CVlfiia • 

van I ajl vvi6n Wva via 6ivi 1 

fasR-faaiia c*il-a^-aianfa aiaSia iflvicv 
CSV ’ll I fawcaa a^-evav, csnS-cvav 
lawR-caKaai j-vssh visnlaia -ailpscs 1 

viw^ laoR-asHi •ofta via v^vmaia aiaai ai 
^PB« »finn I 51 S fe«« ?swa, ‘®van’ via 
i4a«nnM^ 5aa fv, 2 ssniav ‘a?f®’« 

fcv« (1924-38) fasR-awcaa vw aij vitia 
VHfentva vw facatsa 5 ^® 1 cvavcaacv aif^ia lata 
fac® v^iawv stfigaia gaavi vailc® glares 1 
4 naicv aaaia-vcavR ^c® al® • via aicsia’a 
(1884-1919) cai vfii vfa aiaw vMfaifa, *ia-aa*{cva 
«m vijv^ia vi« ' ^’ais 1948 
fawa-aaia vi« 6 i *ns.^v fv-vcvcw 
aviciai vifav I -wiavlawR’ m sir aiwca caai 
to aiwvl vJRiaiacaa vi» iiigi cvw»n!i «ilata 
^|c®a I caai ai®v < 

«¥di ?a«R-ca« ia«n^a¥ vfeesa av vwvia 

atlfi fawR ’rfsacaa a«(faca ‘WR <sta®R’vf8¥H 
^j*f¥ v^csta^ 1 faw-’iiavi la®R- 


caiB iawifav vfaK®! aro wa ava cvaTV ate® 
vRitaa '«¥w v4iv aiws vroniBsiia mm amiaft 
»iaiw caai am ail 1 «<i®^vi -nto tafvai aiwi 
tola¥ vfD¥i micaa vcaa ail 1 1948 aiws 
'sl facvaafii lal aa^^i ai»iv1 vi®: aicv-aKV 
ai®f®a vea viailc® vunlc® «nv tav v^ja* awiitsa 
¥to nlvv I afaivm aimfii asi anvi ml 
aic*f ¥icsa ateaca awa ail 1 

vicvl anaii aa ¥tofa 1 c¥i:j *ica sfvea 
aals taaia vTnaa—acaaam *fca ai b 5K« aw ? 

atBwifa-faaia-asicss vws siwacv 'ata aa 
aTvafa’ a^toa 1 cal 5 ca tawia ‘ataaara' cat? 
tav fvi^a ? avi aipii, tasiR-^itaani at fsv eiai 
v¥ii«ra’avRi fav ai. siws faB’w wai fav ai, 
via 'gcaa saifva® wai faw ai • vm at®! vai,—• 
msia fv sits® facaate fawa-ataaam am aifswa ai 1 
'oi5» atsr alts viiawfifaa caiaitaia mvavm tav ai 
atvwl 5t®i I 

vm tijaica ammft viras aaa toia ‘ataav* 
3^(1858-1937) vra afg: sn (1861-1944) 1 
l* 5 mi 5 I veal fav-fasr cvitS siwa’i aaaiatav 1 
ca aaas aicas’a taena-ava <55 5 s am cal awl 
ml 5 I toa-caawfl faaia ‘ataaai’v aivits arfss 
5 SI 1901-05 aicv viasi vaata « a^atv 
araivl encas 5 I C 5 ia, || faasRats atvai »(vi vfgaia 1 
avails fata m| 5 I va toa faesR-awaam 
jfasm aiaiat aaicvs ‘acs aa atvata’ 1 afiamiff ml 
vaa 5 I fa«Ratc3sl vtvfwvs ?io (1901-03) 1 
aca aaR-taaica vm samta aitaat? a4iv ^ailw 1 
cat?fii aiim caat am ail 1 ivi ailwca. ami 
fvg ml via« afvai ailcaf? aal vatavm 6v‘i ais 1 
aats !a®R »ffaas vitaa bleats faw asiata 
am aianaifv 1 fawia asiHs via?m viv 'aca aa 
atvata’s vm ail 1 maatv lawa-ataacva 
vwgrna viv ‘aca aa atvafa’s 5 a ai|i sicsiw’s 
^aifavratai vivvw ^ato em 1 vaa1a-a?B’a 
^^jarfaviatai ^akc® as atl,—fvig av6i caa 
Bvaal I cin^i «mc®a fiaia viev earn la vsica- 
¥S! v-cac?¥ ai«ivl fawia-caav mvitv iaaiiiam 
acaaaw mm mm vies i m cviH av«i»fl« *icv 
a-ca?-f| taasR-acaaar m awi 1 k? 

1901-20-ma ?iiam « vfscatto m-caiHl 
ca^ia kmifts vm cmfareai tw a« 1 
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*a^,—«icsis’« *iw 5f®ic^, ^ twi!'h-a?w’i 
*It<l Bf»IW «iwvnt snftft fsjWR ♦ffw ? SHWHUI 
VM ftv ’Vi*? 1 

«nfii eiwfi «»na1,—W5IW5 ’iiaa aih sn i 
farfw 'saa aif^iai <iiW i 1926 jjicbi 

asfta asi-taani? ♦ifaaa vfaaifi i aiw Siam 
aa-?aaiTcsia s«wi "im ®«n « a,? «nOTi5*»i 

♦ffaawa awa i anw *i>5« asi-taeapw C¥W ai®w1 
aiaw»tv <tk •ffaaw *nwa «ian ca»n ®*qii facasj^i 
arfaw!^ ai i ‘onfav inf®’ aiuv ^iw 

siaii^ti I aa>TaaTcaa cvia ammi «nn«iar ob^ 
•fTfl'an vna bwiIc® aifai 5^wa ai i ansiar «?a 
ai^<a «<ia*<a *na »ai ‘acaacva aianwi switai 
I 'awffl aa-fawia’ ( 2 ^ em) ona 'aaw- 
fawia’ (aaa ©in) «a^ f®a a« a^a are wra- 
2 ^ *|ii« lol aa *[rc® aif?a «j$aiM i carac’aai ^af®c® 
?5ca caidi I iwwa aw caFj^ aalaeiR- 
fawira w^a ¥caa ai i <««-< (ai fa-Jia!) 
•nwa aa aiai c*taw awwf aiiwa i 

wwaiwicacaa aw a-wc^siv votw ¥a*£a-¥a 
a-iWT aremi wiw¥ aafawicaa arai araw caw 
caca fnSife® «i«ib i aj^ a^ar af«c«ai caiawafa 
aaw «a¥a¥w fafa^w i aaiwa ww-fiwi ?i^Wa 
ana »«¥ at®fala,-ia®!^a a*s?iw,-acaa aiiai ^n^ia 
aiapaw aafasna *ifaawa c6wt aai^t® faai «nc¥a i 
ana 4ww fii¥iili-Taf¥6i-caiaifa6i'anfa¥ finfa'a aiava 
ai*iiaiaw ?al»i aa i «<i^ wi aiww aafaww asia 
f6«ffi<¥?aBi B!afc®wi wai,—awn ®wia 
wiRw cTii snfaam i 

^ dwi aiwi «ww aafaanaaaina wti?aT«w1 
aaKw I uBWPn aafaww Taaiidrcv w ¥caicw aiwi 
«iaw *f?i^aw ¥i 2 a aift i witt^ c5^»&5:¥a aww, 
cwcda awna aafaancaa anaca ¥iaw wica i 
aww ai^fawR cwawfai awnft anw 
ai^ I anw^ 2*»«*« ▼lai^aw wBiaai i^ai \ 
ai*ia fac¥ anpf®¥ faana Tawiw aai® caw f¥| 
^wr" I «R ai •n^iwi aiu nnfiv rt«^ifa¥ 
raw aiwrfaana, aiaitawia ana anaaieaifaiwa a^w 
Tawftfaana, ana-^aa taana aftai^fama «na awTaaia 
•rtra aaf¥||^ a^iNa aj^ai anrai ana ®wia 
wai ar^wi «wi( awa aia^ ai i 

airaa m afaaw a«iaa ®iwrtJ8rtt® “anvwa 
awi” (1947) I aaa wanaw aw ’'-lai caiw ot*rfaana r 


t S7w aa. 10a awn 

¥»¥ aiifta ¥fic®fa, aai 8—-“anaai « aaw 
fwfataa aw •Jfafa®, ®icaa acai aaorat ®i 9 i®il¥ 
caicd ancwn aia«n <aa« ca caaia «nai acai, ®i 
aa t ®i acwa ajww af®a ¥rca ^i^e® »nca laaa 
C¥Kai ferfaa anaicaa «iai ca^ i” *fwaa 1947-«a 
ajaj®a aitas i <sk aataa ana <nw airaw afcrawa 
^c»(a wra i “area « ati”(1947) aiScaa 

¥T^4]^a n®^! wraa a®a ^litai caaai a^ra i 
aiawi agSi wwa a®a fvi asa fawi anwrai 
¥ai I »<¥ < 5 ®la aicaaa awe ¥fat®la • 

“faana e a'*fa” (1947) atcaa raw Bi®1a a^i 
aaai f®a^, ♦niwwiia cawMcacaa wai i®fa i 

awT a®¥, afwcsfa ca, aw'l®¥ fawRfaaii^w 
wai awna iaaral afe® ♦nfaaira i ^®aK <al raici 
asia ¥ia aswtea aai <i?[ a^c®« i aafaaacaa canw 
caeai aicfi ai i 

(iifac¥ ca 2 "a¥ la aisialta awsi aafaaiafamw 
'Htaaai ¥aa 4wicaa acw airai ®iaw w ni^itaj 
anawaiw aifaaj i lEafefc® ai fwtara 4i5icaac¥ 
ai 5 i^ ¥taca c¥ ? a^ Taca £¥ ? »fw ai^ilca 
c¥ ? aaaww fe^at 
®iaw aafaaicaa ucaaai-icaaa? tawf w ¥6w i 

ana awcaa ¥¥snfa c¥ c^n^i^c® 5w ? aia«ij 
snfa¥ ,»rc!i si^ aira-aicai artalf®a aeweaw!! wif«i¥ 
aa« I JRaia-faoicaa a§aft ®ift • la^^ai wfceia 
awiaraai ¥ca¥wa ¥«OT*t^, 5Pnef®iaaT aiawO awai 
¥fiiSfip#-*tal raw¥ ®i^i ¥!aai asaa i ®i5ic® airai 
®wia aia¥a aiWTe awfwEara ¥ta¥ei 2 a:fa ai®i»fl aaiw 
a^i^j *rf^?aira i aw ¥l ? ai *neai aw ®i5 wi® i 
ai®tiia caifi ¥ai ®iTac®l< i afwai aila i 
1948 ^iraa aiwaft faww-*’!caa¥wa’ fai-^aw 
ncaaaw w aww ai^mw a¥i»i awi owia i 
^iwaai^ana ai5i5 ai aa¥aT¥faa ¥ai w-®w®'la ®iaw 
a¥w ¥fac®l cllca« eaiai aEa¥ faa,—¥« aaaa 
♦rtj® aaii ¥fea,~ai«wft tawwnftwa »iw laae\, 
¥apft, •rtia, fa, ^®if¥aia, t-afa® e ¥i*nal ®iaia 
fa« fa® acaaai aew ¥ai caaw ®|fa «nf¥ca« 4wia 
ca «nw 52f^i 4ww *rt¥ c*^«wwawww ¥ai Wra- 
aan aijaii i »ii¥aio ^<caf®E¥ ai®i¥f *ife®wa *it¥ 
faaHa^jwaaj ancaa awa «wi ft¥ bIw ai i 
ei’na’fai ®i4ia. ¥Tai4t, ^®ifawa. fa « cwfa® ®iaw 
awawe ®caaai «¥W ¥hc® wwai ¥aidw tara 
aaft* fawR Rfaawa awacm ¥ia fataa f¥ ? 
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mm nn m *fw ? 

'8W f» wiw ^»s, fww *ifi^ sm aw aotft fwial ffowwicni «n[w gff 

fefsa winB flicsiw^^s aw ? a?B’i a?pre*t aw ’fftica vfsi i ftw ^ ucwifl 

?<«R upwcvsi-'ayf®'2wifjKva aw^ f^awwimai pt¥ fjww caai am ▼tics aiWcir 
fwpT awjTO ata afi^wta siai^tw m fa ? ^?nti ‘ana «fawa’ afuaica anaara awft caa fag 
waicai Wsa a# fa ? («a aan aaia faaifa,—asa biw^pb aifacaa i 'bwsi aiwfa aneia ata fa<a 
a# I aiVQ aaia®: fa®ia awtai aca^—«i«(ia 2aaifaa awla arowfaw sSaj® aai^aiaa aai afSai WJia» 
'aa^f^'a aw^ -aala faaia afiawa '®na « fawn' ‘an:^ « fawa' aifaaSi ‘a^®’ & <a i fac aa aaaaif 
afoaica sfac® 5^a I nivt gaj ’sm ?fw caa ai 

®ca ««ain!i awcaa aw as i 'ana a faeia’ ai» wawf aiaaia aati «n*ni caarihr aw ii^ 

afaaw onaTBii^ fawia awcsa aiw aifaai aiai sfat® *rtia aai-aeaii5 aw4 1 aaiwa aT»ia1wc®a |afa 

aica I fa«R aiafacarai aitsiw^acaa aca ®a< ^aaifaa aai afaaia aai faaiacaiawa aafarca uiadi awa 
*a?f®’a aw aimw fe'g fwcaa vm asra afata caa afaai aiai caa i ^5ia ®aa ca*jf fas f’W 
aifa I afnaia "ana «ic^a5i ^tftwi aiai ifsa ^®wf areatiai aiciitafw aiaiScaa m afacaa *—'®ia«5 

^aonfavcaa ataaara ?pa aaicai oai i caicai acaaai cai®c® aj^i aiaa fafaa eiac® t' araiaa aiafaTW- 

aaa ^?caf«®, artita ai aai caicai facaaf ®iam 6«&w ui^aica i 

^ 15*1 

anaaFiSi carfiafafia c®waac*i< aafafd (fa. f®. )-a aia^iaaw aia^a 

acaaai aw 1972 caca wwi ®a^ 5 ie?ia ait s[acai »aafd aafa^i Bufmw cawwa (a, 

«TCafaan, ^rta, waicaa a^atfaa ijaaia «ii| jffi aaca aitfic*ra aim caaf (iia< aaoia 
ai aaa ®i cac?^ Bwct i amaiaw ai®ica caaica aira ^ai »rtfaa arai fam af® aafaSica 
0.1 fafasna iiia< artias aim fsm af® aafaSrai 0.55 fafaiaia i>aa ca^ ^faia 
a#« arm 5 m f^caca 0*2 fafmaia <fia^ at^i« afaaw 0*70 fafmsna i asiHam cawwa 
5i«?i aaca >aaa ai^^a af® aaa 50 a®Ra 5 ica aF?w i faaicaia a® fa'a aaa'bs® 
w® aai mica aitjacaa afaaia fam af® aafaka 0'09 fafmsna» rnicafami, ^ 

>*a< araicaa a^a^f^fc® aisjacaa a^-arai jit f^c^a aaijca 0’07,0*09 ®a< 0*08 i 
•if iKaaai awiW mmaa®i e 5 t®9i a^caa feai aslfa^ mca •« ♦rtm ai®f6 facaiff facawa i 
4icaa 1980-81 <^>^5 facaic# amai®! e m®igia 17f5 mmaiii aafmia f®f®R?B w 
fcaca ca. cacimi ®a^ fataic® ai^^acaa ami aacsca aa—af® aafadica 0‘2 fafmsna i 
5 i«^, maisft^a « aialTp aim 0*3 caca 0'35 fafmoicaa a®« fa. ai. aica 
•at aim aacBca caWf—a?® aafaSica 0*44 fafmsna i •^ facaiclf ami mans »nc®a aacaft 
(ac«w cacm cm^piifa) ait^fKaa aim aacBca caaf aa i aaca fa-ai-^ aim e 
«ais(ft.a mmcmft aif^acaa arm ac^ area c^^ia • af® aafadica ^a 0’70 fafmsnacm® 
aiffca aia i ®ca mca^ mica 5 i®®i, caaimi ®a^ mpIfTa» iiiaica ^caa aim 0*50 
cacm 0*65 fafmsncaa awi aicm i •& aaca m4ia ■lf®ancm fm^ m'scm aii^aa aim aacsca 
ma 5 «—af® aafaSica 0*39 Mmsna i miaf'ia fa-aimm 5 cm« caaiw aiffacaa aim ta-ai-«ft 
aim jia? ®aNfia cacm ma i a4fmia ami acaw a^wicm^ aifjaa aaceca ma aa i 
1979-80-aaalmaafacmic#amiacafimca5imi« fm»pic® ait^aa aim aacsca ma—af® 
aafadica O’l fafmmai alfwmicm ®a mtaipsi feaa am 0*4 fafmina i cacmca »lf®micm 
ma ac^ aiai hm 0*55 fafmana taa? a4imicm a4fa« aim 0*33 fafmaia i ^ ailfmaa mm® ami 
acact ca ai«?i mti 1979-80<® aiffacaa arm micma awaa ^maia fawa fms aamia fa i 
fms' 1979-a aa cacm rnmwi« mm arg^acaa ami ci«ma mica caop acmca i 

[ ta I c>ddaaiia, 18.8.83 1 






9r;Fin: »qfw <«vb 5|sij««! ’Pif'd?!® 

!▼ arc*ja m ? ®i 59 . ®w 
mt A] WKW fstfl ^*1*? «» sngw 5 

»t^i sfBi nw, ®'«(R Tv juii *na ctferTs-f^ 
^1 »i^iv Tbii ai«>«iT«c« ? 

aicsiTwisi ^ c6*ihv^ nzM «v!g ^»c« siqcgs 
▼*« c«iisn «iw, ^ei Tv ce*iwv5g 5nc*ncvM 

aW“lf«W <531 W K»T ? 

VSlTaWia HI w sltsiWHi CWB T5^-®IHRI^»rV 

HHwrai vci fwc® aid, 'oCH Tv vaT'ffSt? hi aw® ? 

Tv wft "hT* Hicv ai«j*iT* hsii his ? Tv ch 
H imii HI h 6 hi h« hw wqh 5t«c8 ‘ai*i’ ? 

THURtii HwisKH awa hThrhi viri cs^ 
VHWH HI VS«H I Tv*g, CVIH sflSRJn W5I 

HIH 51 Th 1 ^CH VW 5811 wiwa aiCHH (flv6| »R«1 
H1«?I VIH C6<l HCIW I 3H ^aCHHI eiCHVfil <<l^ 

Hit'll I V59 H5[«ia viiicHii 5IWI c®TT®v « iisniT^v 

CHHH ^ai®I, aTlH^H HI HC6, CH HCHI IfSlI 

HiTHiiv «jT« aTiCH«i wcv «n5i*i vai <iihi 
vTfCv SaTiSi ^*n®a, aTiH'iH hi Hfi^raiT'i jrh^ws 
fentHiift *fTi«f® van CH HiHifi HI Hiiaia ®icv 

*01*1' ®IHI1 W«H 5W« I 

•Hi Hit'll 5Kai CHtv art'll ITsf® 'iieii hsh h®}, 
Tv^ af^w aiH CH Tv, w Tnita nTiv nil'll 
51 Tvhi ®i 'sii'W HiiaH ^aerTii hi hi^'|T®i ^ai 
T!r 6 i«ilBi Hpr 511 

iitTM®! am 'SHI ai'ivTsi wrwh ^hi i 
HT iaH ym hi niTtw iihh ®®fHT 5'5 Ni 'sii 
®*fi (ivTfi ThTh^ w*! f HHIH 1 T 5 V®? linn 
hihiJTh c 5 ^i am 'shi amvTw incii «avT 6 
iN'jff H^a HI HH"! 1 am't hib cs^i ^hTh : 
aTitHtai H^HiiiTa hi ainr cvm unipw hhh^ amli 
HiHiHiT5vai Hn5'5 vat's sm, w aTitHtai iulfe 
^a ts^i hii«riiIT*i C6«di aT«5« vie® hicv, htos w 
®ia!i m HHTHH TfiTvci iihc® arti i 

Hi^H eiHiB HI HfiHwti onta HWi® 5 ca ii^a 


®®faT 5 « aT^ciiH aTw Hi5itHi ch^ Hnffsm aT® 5 ® 
vita aici I Tv^ aTacim aT» Tnaan 5 CH Hivta, 
Hiciti aiiffH'i aTa 5 ® vii mi m 1 ciTtaa acitH hi 
at yica HI aTiHiH <si nfica Him 1 

HJia» ^Tsi T^Tvti unit ait*ii < 8 imaH mam 1 
mmsi HiTsii vci ait'll 'hiTh^ih. Thvi«t <3 Tatii'siH 
Hci» I H<«H G 'jc'ai Taas ch am, hpiihi 
awiaT®! stm CH am. This, ®?im uirai sitm« Pi 5 
'fivl 5 art'll ’fi'i « ®^ai®i 1 'si^i hIhi^ Htm 
CH ai'i, CH^ liiv^ ar*i Tiara HSi^cvi ai®ri ar®ri 
*aT«f® 51 • 

eTimBl arcai miv e Hr5v ; aiaaT® <iiv hhi 
cHtv aiH^ @cv H111H1T5VSCH aTasiTm® 5 ci ma 1 
<ii^ HTaiHrT5v?-r jujuctch hsw arev 1 ch amaT* 
cviii 4 Twi Hwr g.'s e m mev, 'll fea^® aTitHca 
5 ca §c^. ms^wHsi 51 « hh'Th ST«ch? 
mrTH'oTH hc6 i 

araTi TstHi T®®i la-s aiaaTf eira® 5 ca 
®ri iflvTd ar'«ni awv amaie vci 1 

<5)i»vc^i Thhi, ar*iaT» h« cHaTvw ®T«pra 
^c«i Htm ^j-ig mvt® arti, ®® cHaTvrm a'jav'T 
ofTH-HiCTincii hTchi {m T®ir^) Htm ija 
ain't® aiti jti i vtiv 5 rHn hhhi *jrtvii feiaa 
HH catv Sap aTiCHta hhIsi hh atari sm an Siaw 
5c® wai cac5 1 Tv nrja, aim lal} amaTi; v« 
H5a iT^vrcai Tv'S! Titi ai^®v v® ‘Tip aTititaa 
vrasm a5i vti« ara 'sna^ mi irat® arti, 
vnem mHiv ai 5 W am hh jii i 

mai atv, a'javl •TH-wtanrtii hT« ®» v^- 
hT 5 ^ e hT^iT 51 ar 1 miitHi «5ffra[ aiTv cirfii^T^ 

wfisTaa a^iii cifa wT 5i m : aa Tif® «'Thh< 5ti 
mi I mwvnr laiHai TihHT®!! hhw Th^h man 
HiHvi 5 C 1 W, 'flu 'fl^^a Tap pri vtavry® il^vw 
HiH^ra catv amafa o $6 « n^a irat® aiw 
Htm carai mi 1 

amaff miam maTa •ptai ata TivTa® 5cs 


If p, 'Hf^. fa 37. C'a'tfHfl CTtlg, Hf»lVf3l-700037 
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aiw tf ? ai?s'f'5¥ qwi SaifH. ^iicwif, jji’i, 

H3 wn 5ji5it»n 511 , uaw a* 

HCT Wf® ^ I $n, anwiT. ^?®}« vcf 5®nf? 
5aww ^rc^najfsiiB ^laTasnwiiivtB f’nnw ¥?n:«f 
«C¥ «ii!«r$R I ®¥5ra ?®csia 

ma 31 Twcbi f®*i ^cS Mfgni 'snt’i 1 

•{if« 5i¥*r «iTw cn¥s uo^in an 1 
f¥w*nwna af* 35csfa 5515 ??—3iaaff. ¥»c¥T¥ 
■ift, ¥f®, «ti¥ «if¥ ¥3 "if® 3«wa 
5C<?I5f? C¥W OITC® C¥ 31 5i5IM WSW ¥H t «¥ 
af® wc¥ ¥i?i ■tfsc® ^ai®« a?f®5 «Ksn5i is^ssi 1 
a^f® 'siiaji casiw 3ia c«^ '5iic»n¥, fjjjK c«k¥ 
«iKBn¥ ; <B[q?n, Isjaa'hs sc^ 'sitwt^ wc¥ 3Ta, ¥j!:aii¥ 
c®c¥ f^jR -flsifff ¥f®? ar3*»f?s¥ ¥h 

BC5T i g'(5(lfs? »r^ 5C9T ®Ta ?S. C5»^ Jiw 

'Bij:Bn¥« f a^iTf?® ?5 Sm ^ 

¥ic»n¥ ^ 5 , 'siRW »JCT 3mo 
®«I afsaf® ww csicsi »iw4 viSca 

B3J¥lf!W ¥¥¥ W^l af« <3 ^gaK3« ¥¥ WRI *1?® I 

¥a® f«TC¥ f®5i^ af«fl siw awi ^aw fiw bsiw 

-»rt3* aT®^?® SaaR 5 ® I a?f®a ®iwi «isn 3iw 
at®® <«¥^a cac¥ «wi^a ¥® sii ss^aws 
caai sac® ®t« ) 

aft38 siwi '*¥ a¥Ri ®ifw ®i a®*j®i, ®ic¥ aesTW 
cawiVt ®Ria 'tm” ’»ai sea. ®i ®i a^® aic®, 
aaai awsi aii^ c'^«ia ¥t® ^ii i t¥^ tTOi 
'«¥!a®K® csw c»rai;a c®a c®i¥i ®i® w, a®ia 
®$ca^ ¥c^ *iwi atawa aaa ®i fs? cacai®« 

CT®* 3 , oiiif«r®i aea®: c¥R at® aca^ ®i5 aw aaia 
®i ¥rf¥^f<[ as® ®;cace : aaai siraai «nafa^ ®55R ®ra 
aa® aita'oT® ®c5c* • ®3 h £¥cd^ auifsi®!® swi c®»i 
510 fw ; 31 ®t? 5®, ®c® t¥SK® CT afawa 

cac¥ 31® asi ffifaca aw® ¥i 5 ia ac®, ai® 
f¥3ic®^ ®i ta 31® ®w®iai ¥®ii?3 ®Tca, ®q^a ar® 
a¥W «wfsi®i® ¥¥ ¥c® ? it¥ alc®® >ini!^®i— 

^B 5 Tt afta^a^if®*!! af®® i 

wiTwi® itwaiDi «if® aisi • af«5®a wa ai®i 
¥C® <3 ®w^ti® ^fiJ waR c®5 t**'is*i 
•^«si vmfii®!® •¥ I Jiawi® aiifsiaiai ca^ aa 
10131OT® ®i®i®ik®3i caca siac® i fatiraa 
#%c®i iiw ¥«i arc®, taw af® 

faf®3 ®i® awe® a^^a afai sffiaic® ®c$ ®ioii 
aT®c¥ aiaaf® wan ca«*i ' 


faaspjf®! aiaaf®® jiwi ®i Wfi®-W5*a ffron 
¥Ri® a®! ^8 we® a3i; faf aiaaf»® a?3 wja 
fa, CT fwc® a®!® w®« ®i w^ wsai® i aia ®i 
5 iaf® aaia afsfsa afac^ a®H ana fiaa—afscia 
taca awi JRa® a®i, 'aii?53 aw waw an, ^aitnaf 
a®i ®^:i a®i. wasn® ifa awn®® ®iai, ‘fln waai® 
afvp?^®® wJnCTi aM 5 C® aiaca !jaa cf® aiiacsi 
S^aifPR® a*n ®i 3 |a cf®f® awna a®i i anaiai, 
aiaaSf ®i ni® c® caw ale®® ®c®i^ aica® '«5a® waa 
av 61 

w®« a^w w c® nai a?w c®i®wi ®c® c®, wsn- 
aiBSca® a®i afe®® ®i ac®iaa 3i ®i® ^r*if®3 af® 
«ii®? af® aiaafti ®W ai® fa ®i:® arc® ? aiaaf®® 
wf®'^ic® iftc ®3 wf®^ ®i aa ®5® sa®e aiaaf®® 
f3C®iwc® ®T awe® ®?fc®® f®®ia ®i ®e® • 

af® af®c®a caca ^st®» awae®!® fws® fats af® 
®w® ac® a 5Ri^f® af®ca wa® W5n-W5®ea® 
Sacaiaf af®^a af®®® ac® caa : ifte®® ^ awfea 
aiaaf® aai B:ac® i raid aai a?f® ®i af®OT®a awi 
f®®ia®w awi^a af®« t<^ia af®aSa adioni aai 
oiiaaia c® aurt ®i wrsi 3ica aiaaf® ®w, a®^ 
> 11 ®!® af c®® sic®i5 *®^^^a ®i®«{i ®i a®3i ®i aiaaf® iiw 
a®i ®i« I ea aica, a'te®® f3c*iwc® aiaaf® waa 
a^ca aff3C3 f®®ia ac® fa ai \ 

af®faf®c® aia fa c® f®®ca aefa® fawfji® 
aaf® aqaic® W 3 paw ai®a®i® aaa^ *[C®,eaf®n:a 
acacifl «i®®na aic® ®i aiai as® i ®ifl ai^a if%®i*ft • 
caaaj ea a®?* as® ®®i® aefa® J®«iifaa aif«® 
aineai 'll f®®w aiiWfaa a®c® >aSi c®jw aai,»«« 
c®sifa aai e®, *Rlfaa ®i eqaiw a^j ®naa waa 
®aafa ®i ®q^a® weaica aia f®®®a afww art 
afsBwai ai ac® ai®c® ai i 

<«$ aac® <flaf$ ®laig Sena aaen ®9®i f®®® wn® 
5 C® aic® I asfa® i®wfaa aif® «ii,ait® caw s®i 
c«®cas Sacaiaf ®c® faai ®i ®i5rt a®is aai 31 ® ^aiqa 
fafafaa, a®caia ijaiif® ^®® ai*fla Sa® c*^ b®i 
ac®ia ac® 3i« fni ®] af3f9®) faifaa a®i ®® (H®^ 
3®iaic® faii« atja a«i ®® 1 ®f® feai ®i at3f«n 
nifw ><i®< ®iT® 3 ®3 ®t® ai®i®a3* ca^ e®i sn^ 

Sa® C3®a^a ac®ia a®i® f®f® cefna ®®i aw 
®iac3 ®c®, 4CTCD ^3* ai<lf® af«f®®! ®i ap?i « aqj®® 
af3fff®i ®i ai^i a®w ®i aa-jn «at ®wai ^®fis an 
ca«ii !a^, Bfsacflp ®j3 31 f^, w®n 
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f 37<!ai 10*1 »««(n 


ilfio Mt'3 s?ts», »fiH I CTsisi liiv^ ce^eja 
acKic^i jaicq 'sjiffrw ?®r caHta c^ara ai 
cfcfa^«ica (:’’T'jrta awi fcR t®ff Jjsica f®i? f®w 

jpBT a^ai aia, '«i aj- ww aai wi* i 

>5iaii^, af<=fta ai « aigcaa 

ai S’l&ifai >iaR a? sjsj'je? ^<3ai5 <n®lfaar sitJ^ 1311 
a ";iH 'Siv^c?? *p‘:aai!s hcwt*! *if'Q® ha'a^i 
®iif.a''\a faa':a «Fif??i1a "siasra*!! 

1 Eft-j'f a;k 'sra ®i^a cJjai *f!a[a 
«5ii ?;-5fla < ©j^! f^aa'a'i-* = 5 wa at® 

'siawf i ifsa-fH'i aa^i aisH ^ »J5s?aFw f*?Bi aiaia 
aiat§, m ceia aw*! 1 

Sicas caaiaia Jiiac?: 

Jic^ica cswa Sc^cai acai ®ci, “5?5i 

ai 5!« saiara wc'if faca cac® ^is \ ®n?, aT® aica^ 


ciisiiwa ‘caici! «nac® *tw, <3 cv^.'wi? jjo^iiivr. Wi«v’^v‘;6, 
^▼1 ^m, ai oisitariaifif Ifjica wc® 1” 

Suites sf^a ca, “afaca*! ai^cas 

acaisia, ®«ij ’fiaa'Sa as^aca 

fac® ’nca 1 sngcaa apflsia ai a-caa^ eiY^aif®, ®i. 
‘afacac*!! ®!awa!l'“ia Sna >?® ca»i 1 fR'» 5 »n^, a®! 

c«ic«r ’ifa’f 5 sjce 1 

»j[^5iB c®tf®ar ai aiaiafaat ai S« 5 a’<r]a ciaanaif*!? 
aia'afsa ?aari*r ?ia; r^ilacsp aiq^s 

>i?3ra aiafia aa*i®i ai ^^10 

fac*!a 'ifsfaj 0?«i area, 'S^. caia ca^i aia ^aairw 

Steal 514® *5ig;4 wT«ia ana); 

ist ca'C'is MWiea <! 5 (i 3 yisf.!,i«!i?i -ii ^ewr ata- 

faasa ®a! e stfjs*^ 'sti^ij.st aai 'O ’.^iCsiiB?!] 

STW *11 «fia? 'tsi^rae 5ca ^ii, a^itl ai|5fi s 


artcaf^astata « 


?ap« acacf Bia aawa asi-si^ia^, ®kis5;aaV, 
®'t3 e ; m\ facfl? f^ia^si 1 iscag a®i!a 
awarffi faaa caw U'^s^h a? 5 srf«i® m 1 'siiaiwa 
JiRWa <5if©®i$(?i f^®!?OTa afeitaaiHi aw&, ®ca 
▼caarfft pfCD faaa k?t ai 1 

aaa® casR a^a 5i?«ca?i ®iwia iif®!ac«(a asiiTvif? 
aic?« i?c»i a§« 9!?® faSSHtg faawa ai^ca scar aw— 
fac«ra ancnfaFar^aiaicaa acaia vac® ![«1 ®]^ 
ancarig afsca^i c «if®cacaa aaa aia —:vr 
a?^ c-iia :%»ft «i?®caa c’lc® aica ai \ 

faata® cviai« a?!a'^ c^o ®1a jrcffr ptaica 
fsrSdcaa assi-ac^a 5^0 bis?! acip, uiaiiJv faSfijfta 
aaifaaii Taca caaica aga aT®fafa aiiaij vai aw ai 1 
aiawa Biicat^v®iaicaa faaca aaiv^ ^ .‘Tteac-ia 
ajaw a® ca»ivice!a faff®, caaa ac 5 avfS c’lwrcva 
casna 1 

gala® afa cvr ag •aaai^a aca rjetafa «nvi»a 
<[a, ®ca ®w af®fafa faSScaa faaca aa cvwi'tw 
®g faw anaii vai asa aa 1 


wicafaFVsiaia aaesr—f^,caa wic^fifvsiaicaa faary 
!?ei Biicaiw afstaa c ®^-fij f’<®ia(;«iii 1 f=scaa 
Biicafa!v®!aica caia aga f»s !5 rn,, afa v^ akrac^i 
scar, ®ca aacaasc-^a vie? E 5ca 

E=moCV^^r^ ...,„ 

V aaa c-na ’fmvifa cHca ®aa E asa'csig areas 
faev iflcaTC® aicv 1 vesr -.via sgev c afsesa 
fac® 5cai BuHsj afta acarera \ wiaw v=o ac^^s 
*if» CBjw «fw ai, ®«(a E=iii„c® 1 ** 1 ^ hs *1% f’59 
ac9r« age® fafa® «ncv 1 ®it ®? o *1?® '5*1;^®^) 
aafi aa 1 

®aiaa*i asii aw caeve® 10®® i^n “if® 

fafvaa vea 1 »rfga aa’^sr ®« a^ 4x lo® 
5a «i«fia af® cacvcai ®ra >< 1 ^ ■afa*iia ®a aww 1 
o[i5f5 cai5a « Budfd faS5a fsicsr 
faS^aia—®w ®a 2’655xl0~®® faai 1 wais 
Biwriai area ®ii5f5 cai5*r « fsii5c*ia 
2*678 X10"® ® fvai ^^ffcafiR fj^^^pw;*! aJjc*! aT?'C^' 


• atai 4f»ivt’»i-7oooo9 
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2*3x10"““ f<!‘ai 

“i?»c® ^»fraf«3 5CII 4nfi t 

®9 e «l?®9 ^STl^iSfBl Cdlt^ '3113I5I1 W C'<1flJ^ '5C95 
»lf® 'BH 9lf35JR W»5ra siSfC® »fl!« — 

E = mc“**(2) 

_ I 

CWR m = ra„ (1 - v“/o“j “ (3) 

•j!)f3 55( «?} j 4^ ’4r^ “iiTiC^c^ia 

S<»{5 fs^'oa =?cii i lUo iier f»53 '3i«(i^ v=o-us 

^§3 '55 I 

C5«iig mo=o E-o/o 

»i4^si ■»!«;« I c^iSwa *i?® 3i5»iJ 'ira 

^^5 'R'»5 VCf s 

E = h iJ-**(4) 

JJ'tfCil u S[5? ®5C5fa I 

C'i'R af cgsi^ f^iSfiawi ^^5 '»Ma siW, 
c ^if'icac^i 55fra J'isjs 'sia ^ic‘if'’p’5>- 's? m = E/c“ 

5511 55 I 

C5'i?n*§i5r '«'3—i^i'si'Sisi ***1'^ vsssfsi^ 

»F®Rlg 45f fg’Jisafa 'siiia^ia i 
*1^ ^iiciiis si'*n 'sii5'o^ *i£i>, 5^ ' ®<’C5ini 

'$?i?66iS*fTi5 '555? f^f«P5*1 <3 C«tl5W ^*115 SI'S ®II55*^ <FH I 
af*!! 5«I CSpiS^, ®I!W15 5J 5i ffca 

C5fi5i*&r5{ 'sC'55 ^fJ^rs i 

C'fiai'®!*! 'SC '53 4^ 5'5l 'S55f 5) ®55'5''*1H C^3l 
55 «iic«P5 h ’t'ffa, 515 51W 6‘6x 10 

I h/2 '< <1 h 51«!<!<3 515515 

^5j 551 sacsra *1?® E « ^*'*1'^ (j’) 

'5I^'»n'5 WC'V h •flGS! ^115, ^15*1 

E=hv.(5) 

«[I5I5 V*II5 sgsf acii h 5ei P 

(X) ^*l?p£f, «F18q 

p = h/A.16) 

CT^IW Ca'R 5§5 SIR h'^sa siC3f 

'5s|!f)5, CJI'IIW C^ia.'^w >4^ 

^c»i^&si5 "iff 10"wiaiR-'piai 10 ^ 
CTC’3'0 I C^<IIW “if® ^ ana's*! V1C«^3 “il*!*?®! 10 
^n-cJic^® h-iia ’iw 

c 5 i 5 555 «iiRi:5 c’fiai'^fsi' 

c^iS ca'iSi'^w 'st^a acsK^i cfai aia 
ff« <3 '55«5t alfla5CSi fal-rawa ^*iwsn ^‘Iia 
c^pca «ifaf aiKV I w'fK'i 

ifl a¥SI ’»*liaC^5 'WCai’f < c^R 

'siWH Cl 5C»t ?aW5*i 55 I e# 


'51 ww«1 5fC5 51?®“ncl 55 I 'sl'^BB^Vtg 551 W® 
c5fD ca*rsi‘&[5 454>si 5*fs?i acaisfR 551 
ca-a sfS ^c«5 sj® a'lSf ^vca 1 

'Sl^iWl 5C5I5<3 45SfSl fafsiij?! '5n» I 
ac^ig wfl fafsisig ap*ii 5 «t aii?®6si < ^1*iapr —*h 

atfifjflig »fC3f (515 fg'tfsa ^«ii 5®? siaw®7 cb^Hs 
MRS! W- <3 Z I ®k ?'C5!5 taksfS 5®J iW5l 
CJI»ia I 4’R 4^ aef Sll t«fC5 CSlfisi ^5*11^ 

c’^cs <5115^ one*!*' ®rt''F<3 a^ri cai6^ ai fsiSfi-i ct 
Jia ^iBiias gisis J®5T' ®iw 5 i«'S5«i5 ac5i5 
'5i?»f I ^131155 si55a®T ac5ta taf-'isig ■¥*11 5®i 
a'«1l Si'S:! I 

«si'iap^fsi ^£"115 ’isi’ag —Safa'S 

55 5C5J Ofpigi 'I3'5ig ai^i 

®i 5c®ri ''?ai5 fafafsc*! fasiM -s faf«?aa cac’F if'? 
’f'«iTg I 

E = moC“ wca* £«f«ii ai« £’i. raji^ af« £«ic5f 
m„ ®ca5 ^ai Saaai 5*51 fafsa sia i aal^ia crai 
£ac5, 5iisii5f‘'8 caca" $c5i«?^ii •& aftS*? ^f'5 fc®f5 1 ?* • 
afeitn $c513p^cji 5 faaaf® a'*ii t c®stfsi caifi^i— 
^nif'^caifisi 'sjaiai n?!! 'ff'§ csiltsigf 5>«ii Ssaw ’Fai *it5 
aiff ■iiisiigf>«J3 »if® iig^si Maa sto »if®siiJi 55 J 
tspiJwa sjvo cJi ?fein 51W faagf® •^'iia aisl’fi £si$, 
c^aicii a'*!! £®f5 ?a 1 

akn af® 2itioC“ ai<i5R a%f® 5=1 caaaR 
^ara 3i?sii5 ^f6c5, ®iaf5 af® cac-?', 
af« 51 3|i!l £^R Ha ®'£55 *n)®5 Jii^lCai I 
fa-lH Slfe® ‘'1IC5 Sl'-'l'l ^'ll <3 f<^5l« ’F*H5 sn^I® 55 I 
ca'ini'^R ®^<3 airc''’(H3'5T'f f>’.Hc® {2)'e(4)Ji^ 
JiJiHa*! r.acaf ^i<s5i aia 

c/v = h/rac.(7) 

4it Ji'=«i45f6a 'ii’a’F 551 S‘f’51 i m af^f ca^R ^«ii5 Ha 
®a 55 . h/m„c 5*1 at^ita SaiSii m 5?-»i6r5 

snsii^ataf £‘f'4i ?iiw 'SiHf5® 5 a 1 cjaiiiC-ia 

S*r<j-10"^''^ fsf. (1^,) < caiS^g 

5)5i?i ^N : l/v=—- i 551 ~ 10'“* cm I 

m„c“ siiwa *>f® 5i'5i "Siaf c’pr afeii t^fa ^1 sfai 
cwei® ai^caa »if« 5ii?i ®i5isa ‘a*)! ©t’siaf 'sica S'lfa ^ai 
'515185 m I ®ia ^5131IC5 5t5lW'iaK5ta ‘5if*i»B«gi'? 

AEAt-h.(8) 

5 ia 5n5iw! At Jiama fsii aE “if® <nf«a fsiss'sTaw 

i« wwe «iisi5Rf asai ^i« t spot sisia 
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•R -fl 

At~h/moC“-Jiii *iwi 'a5¥*i vii aE 

t««r t<9U •fits I ®ia *nin 
ajCTR flfecawo ca ?«w Taw ®1 Sfrtffl 

»WR I «it (if qaiaa c¥r ▼«na Jirtw nwii wi 
«c® *nci I 

awa fafsiw >iwia«i® mm \ ®il ®iCTa 
«(ra®CTa •nwe Sfc^n m\ i ®?(p«?a?lfi 
acaia W*TOi ▼*ii c?ifc«i la ®i^ ®ia « 

♦nw «pH*i « ®i^ witsi ^aw am m.v \ 

inM^i« ac«ia caeiia« i 

flrtiawa Wsisia ^•ji W± « Z ca"i «Rit Tiwa 

*nw ▼*! (<10~^* fiii.) e fiifefjpaiCTa siwi waaii 
®t8 acvfo am (17^ f^as] i 

♦rawTi enci^tfli Ifaia « c^iai-fiis! 

®c^a ac51 (flt m Isaia e, h, c tii5 
fiT®pjwna ®*ia T^i^a vac® ^a i ®ms?i ®f?c®a 
ta«Pi«n «•'• «iE« I («$ »n3:aicfl («vf$ 

>wn < ♦n^ai aia 

< BS — _ ^ '*C9) 

4Achc 137*036 ^ * 

a|« Wafawa fafiwifi <>!W!ifS (flw aiafa^ i («ff6 

irtfi® »iaai^ 5Kf wi5r WaFaw 

ei < ffCB l^a w ata i ♦lasn^f’a <nca ata "iffc® 

fecaff® W ®ie < faca aa > ^wafficaa lafta 

awapa jew »ia»n^ wwa pw wd 5 « aca 

a^fwlcw fw wica ^'w®a caaia ■ifwa ni«fewi aai »ro?i 


ta«« ( 37 ®!i irt, 10a »i^u 

®i «c fata faal® aa, mk <■£▼ ^jiafaaiiwa fa®i- 
>iwn aB!i aa i 

wls « a^la acera *fisii wa aw waicao cwiai^ia- 
acam wai aia i 

Saa^arca h, c « siEiwala fji®i»ira!i G tw «ica 
(<iwf6 wtrer^F Jfc^ia m fac® »nca ®i waia aia i 

Ip = (Gh/c“)^ 10-«« la 

CTtlw’j Jiaa a« 

(if <3 aaa aaisw an*® « aii®^ Jiaa aiw 
dfela® aa i (Pi^ Sf’^j Jiaca cwiai'^m « aaivc^a 
j?aaa ^i“ii wai aia i 1„ «tp aaia cwr a» 
>«awi aiifajji® aa la, ®i^ cwiai'^ia aaiw^ iaaa<3 aitaicfia 
wKa aaaj aca aiica i 

tp« aaa Im < 5 iaai lacaa aa^i t„ caw ®!i 5 
jlfi * 11-681 aia » 

t^/tp ~ 10^^ = (lO*®^ 

WtK ~ 10*« 

w*i$a Jwa a*i lafe^aEJia Jitw wl®®, ®ia jicw lawa 
wlijca ca 10*® JitaiiW ai6ai aicB?, ®i Iw <si«{aa ? 
onjliiw laa®i^ ®i^ ca'iai'^ia ®c^a w'ti 6 ciE*ilwa'®i- 
aiwa ^aa lawa Iraa Jiaaa wai a«a Iw jh ®ia *«lwi 
acwca I 


ai? a? Isaiftl® *ii®Ta 6 cJiwufl a»L*t ?w wai (flwW caii*i wi®la ?c»ia nia ae» 

6aalaai aialact^ i 5i«ia amicaa aa aiwi aaia a® c"ii®iai^ ac® ♦iica ^iS 

^waulfi > w®iwi®ia ca-f a aica ’lEa caiwi*/! ai atwcs camial aa • '«a ai®ia 
«nw 15-18 ceii?i •*i<^ t«iai i l®c«i?JicalJi Sf«a afaaicaa arcaa arf<§la Swa 
caifji6 1 Ji^aaca lal^ aqcaa nwca anw aiwwa ‘fwS' Sfea Saiiw aia 70 aaa *irt i 

a<ia ‘^1$ 4iai' awia m awlaaia wai aa i 80®/o cwa *wil® jww aa i ii^a 

5iai ac® 6*8 >i^ia ’’*>8 wiw i 


[ eia®lB f la «i^h * 1118 ? ] 



'®t?t*rtRr *tt®f* '6 '$i9f% *tt^* 


’V'iRo ^5 mvs\ w^f\e ^\ wf^] cncu 
2«ffl 55 1 %®ias fsi9fw cnsiai «n »n§, jRf'^a i 

1900 ®iicii s^iiaiif^wai efRi <i ®i9ri ^vnra 

Jipn »tTis{ Jefi i ^TSfw 

•n'SHl PI® •?! ^fsifs’F uSi;? Ci^Rj «(jvci®i I 

5I51WI wifsiT'ov «iia*ii ?j?b} 'smai 
J®ffla ^a 'siiff® fiica ^um siric^i 55 1 ^jefi^ 

<8^ m,‘s[ ♦[01 *nn«i{ ajwiac acft 1 

mwm ®«[i[ sTRrs ♦fits ♦pfc«(a oirb^ i 
f«l5n* (Thermodynamics) 515 IW 1 c«fisi; c^w; 
♦Ricsfa siMi ^ fafeaj 5 c® *[[» aiiiK® *nfa, 
c®5J[^ ai»imfi[’5 ^ta®t^s (Chemical kinetics) 
»n5ipn taifai 5t5 ®i «ri;® ♦nk 1 

1940 (Sidgwick) uia^ ♦fietawa 

(Powell) “nca 1957 t-sKBiJiW (Gillespie) 
'«at stf^KR (Nyholm) siia^® sfRiai 'oif® 55C[5 

51515*1 5r®aF^91I C5twa «fI5C® ♦HaHlsi I 51551 
«iK5^ fa'afa^ira ®ia5ia (Werner) «»t65 cak^a 
(Complex compound) 5^5 5'5C# 5?iRS5fiat a^g 
Wf5C5 1913 WIRST la^ia ♦Hfil I «55 

«C5i( 55155 55® 5M5«iia C5(C® ®n« aiaa 

oitcBTa fafw C5t5 Safaa cfa <5ia C5l 55 ^ 515510^5 
wrWaar 5^5 Iroi i ^5 ^al$ ®ia5ioia. i«l5 
5Wf«55 51«5 wkata 5-5aC53 C51«fl®l 585 I H 
sfnTjrfaT 5{i5 '5H5iwa «i5ia <5i!ac csifiiceii iosh ®i5ia 
5IWCV15 ▼15*1 CT^I 5<TIC<{a WIf5^S▼ ^Rl 

CHOT *f*nc«(3 58151 Wffai 55Pi aiC5^5lf5 51551 

▼II5151 '25 ai§ 55. «iwai n^-a?f® c«ic^ «k55 
(Stability), laisai, 5‘f "sntai ®i5H5i ac^a ca5 
?▼! ♦rfaw c»ic® *1115 1 *i*rK«l3 wrf^t®^ ▼!?la 
f5Ca 51515 ®1M ®I5I ^acf 1 '555 f5«ni (av ▼581 
l5C5l5t»I (iias 5I^C5)i?I3 1 >*5^ 5WC51 ««W5I 

t55 Nf 5WI55 pjtwa ®ilf 1® *W5C® ♦Il'fa 1 

£▼15 ♦laicsla aitcaa wrcaia (Valence shell) 
^▼i 5 centra ?5^^5 tit's oft 555C5i5i ®!?ga 
>(•1 ▼511 calwa C5?iai ai ^noiaia ▼C5i aiftca 5r.5ft 
ftceT5Sl5 Wiq? C5r5C5 ▼W ▼Ca 515 t ®lft 'flft ®t^5 
5W ‘aiftcaa wiwa ftw^Sa wwa ®'g’ 5i 

Valence Shell Electron Pair Repulsion 


Theory 5i 5tww VSEPR i ai5i5f5^ fafffaic® 
CTiwa aiftcaa carar C55, >*1 £®5t5 aifttaa 

wcara ftcai^^R wiigtl'f’is 5151151 £5tP!a ^iif5i®5r 
on?f® iiv £51511 515 I £555 »C»ia £ 551 C® P»H ^5 
■55511 ®i?fwc5a ▼ai ®i5t® 5C5 I '5if9ic«f5 5iftcaa 
«5W ftC5I5f^5 f50I 5lftCSlWC5a 5OT £▼!$ 5R;5 1 2^^^ 

8iftcai£^5 ♦15511 'icaic’i 2^ ftc®!^^ fata oiiSfS 
▼ 8(15 5 ia £▼!?! ftc»l^fi 5 £ 5 ^ 5 tc® ®lf«£« 5 C^ 

£▼£911 'flft 5ia £«ll?l ftCB|^SC5a oia^R '551 ogsf® 
▼C9ia ▼lyf® 5£9i fac® 5^5 i ▼a'ai ▼i5it5a 5C5 
arac® 5C5 iha iteaia ®«£5i ftcsi^^ fw? 5555»ft 
5rtw ▼5'5R ▼at® 615 I «tC9ia 5t5! Blf=HC«?C55 

tai-s 6ia ttiigi ftcei^toa 2'Wi?i 2^® 5iftcaic^5 
♦laaiicv ▼i6^ic5ia ▼C5} 515^® ^5 551 

ftc9l¥S5 twi? (Bond pairs) 1 ®i5i 2-(Wi<?i t5C^ 
▼51 ■*155115 5CSr ▼laai 55 ®lft ▼Iff® >a5t Off®^® 
®it5 vaft 1* £»r5i 2fe (Lone pairs) m canpga wzw 
®c^5ica ▼I91W1I 58 ftC9lvS5 £«II9I 2f5 *135115 

5£3f 55« '5I05 vac® f5ca 15ft •hM (Slimcr) 155 
515 fc®! £^lf5^ ▼ia®5 (Angular space) ▼ca 515 1 
▼51 fac^ f5:53r £^li5i 2fd ^5¥15 (Fatter) 8 |k^ i 
V flft f555r can? £5tc«ia Wlf5f®£^ 5151 ®1C5 fl®lf5® 
▼ca I iuft a®i5 51 ftcBivSa cupga 'jataia ▼irv 
£ 55t I C5)C5a ▼lilC5l 51C5ft ^9r £5fC5a 5C51 £5fC9ia 
▼5115 15*15 I f5:5Sr ftC9|l^ CllC^a ▼5'«R f5«fa 
▼ai 5?1 55 1 fits £5lC5a 5C5J oft faw ftC9Ilfi5 

ciiif 55C6ca £51*1 a®i5 fasia ica 1 

55C6C5 ▼a f5i<i5 acia icai call (aiffi ifn 

▼Iff® l*w £*tc® £6^ ▼£! I 51 ftC9|ld5 CllCia 
atui iRi 111C91 £5tc9H uifaf®! nia iRia ifaai 
1(5 I 

51 ftciida £iiciga *R8fli wtfaf®^ 

2 cah^ (Linear) 

3 awsfepa ffl^gi 

(Triangular) 

4 62 J 8 BI 1 (Tetrahedral) 

5 ffl^iiff® fafoaifai 

(Trigonal bipyramid) 

6 ▼»ea9i^f5 (Regular 

octahedral) 


* fW5 fa«15, '5'tft. ▼tft. 16. f5»t—721.502 
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c^tc«i5 ’liR ’Tara J? 1 ce»s 'sswKfa 

Jiw ?ii«h:® !?w I 

1 . (▼) ®1»(5 ^C5T^§i? 

6tn (Squash) ww i 

(M() 5!'« wi? «i*fa fRjj)!? {Cffipc’p 5i*f 

CfM I 

(^ 1 ) fiUJiSf cr*« fsts^isf 

5I»1 CiTW I 

<5^ ^35? »ff[W9 *1WJ (V) 51*( ('»f) SICIfl ®C« 

(«l) 51*( (^l) 51C*[« C6W *?*! ■ifS'qieft I (^l) 51^ 

>»*tC 6 w ■if9"i!»ft, ^aaK sic’t?; aw «lc<j5 siifsif'S^ 
«i{5!icv Ji^reta «*fl awf’?® ^cs t 
£«?!>? C^*f\ ora^sf CTtwS 

£Ji 5 «fwj cjaa ,:«i«A 5W Ww 

7\vsi I C9v$ 5 W aikBfa 5?csif 

5«sita m csncsga 

51^ a»rw ^aca \ 

tsiWHCCH^). wcsif^ai (NHa), (HaO) — 
cah^fsrc® c^fTwa aiia (Bond angle) amffw 
109^^28^,107° aqa^ 104“ I fsrcqwa sicai 3 ^ ▼aW 

aia^ia oii» 1 smcsiif^ai aa? 

oicsia 'sii'flkc® aaiffw 2ld fsisjur wis? 

a'Jsn:? I e^wa «iic® jffi ai cwf 216 fiusiar 
aiai ca"rt isia ei 2 ®a ar« 1 <ii5 catena 
awi 8fc»ja acai c’Fjc'ia afiara «i»6a^f»)i1a (109“; 
caqcna cncar ca“i Wi6i m 1 aiiiesnfaaia 
caKB fawsr ^iwai6a cwici^a a®ia maifs^aia ci^a 

C5ca va mt. fac«R ’s^a csca caWt 1 cviwa afaai«i 
®il 109“ tua? 104“-Jia sneai^ (107“) «ncv 1 

2. vf^ia 5na*na (Periodic table) «^f6 
feaa c«(c^ *ltc6 snsjia swa ’ csit»rtit®?a'sn?f® a? 
liPT >5csf ®lv 5 a-af*ii'a’F (Electro-regativity) 
ata I C¥a1a aaiii^ 'a’'’^ (slwa 

Fiiw 59 ^8i<3 c>Fic*ia nTCaa c?awa 5 a 1 >itcawit 

catwa ca*it 5C»i| vft 

ca«it "iMw 5 ca 1 *k<»i eaten cntfnaF 

¥e*i afca cfr'^cb atcaint cater 2?^ ▼wnifa 
iiica ns?ca» 

STi^an tunica PClg, PBr., ««at PI 3 cneai cae® 
mta 1 '«an:a cnicaa aw aaiwa 100°, 101*5“ 

vnat 102“ I uiaica car^a ^aaii P’<fla aeer Cl, 
Br taar 1 2 « aca t®rt 6 catn 2®fa tow i >iiis 
arcai^ft catn'^ins acai Cl aaesea can! aiaiaiaaal 1 


®it P-Cl a« le«HaF 6 a cm? aaesea cant •ft'lniB ejea 
(flat P-I 5 ca aaeeca ^naria 1 <C1'P-C1 cma 
cm6 fca ne? 1 

3. catata :*ile!t6a aileaa m ^aaffi Sneaier 
(Subshell) atf aie*? ®ca laaf a> cant nwia« 
ijcaiaF^^ c^i? sireaint tstce^a aai Icer^F^a 
c^K?a Sna 5w a^ea 1 ®ia nfaain ^a^ aa t 
ara‘11 *n>6 5a NH3 catena 'Saimaa fae^r 1 'aniea 
cvsla cater N ai^caa cnicer 8f6 ^enaf^jr 
4 cm?i ^ca ( N-tna 5!6 »aa? 316 

H-'iia ) I <3| 4t6 c<?fie?a tasan cm? 1 aif^ 
t®at6 H aiai aai \ 4i6 cm? 'iiast aaeaa ( m ) 

e[cer caicaa nfaaw !?a 109“ caaa NH4'^ c^tn 
^en cam aia 1 laaiffi tasan cm? arc 2“ ntaarenc^piena 
eira®a arfaca m 1 asle^ie^seas c^eo ai B, C, O. 
F-iia cniea ^iiaitd s Saspcn; jiat 3t6 p Sn^FW 
<it 4 cm?r ^eerasia ®t?ca men ( aifer at) 

ata cnata ■n-;iaii P 551 ^itesre^a PH a catn 
^afa nca 1 PHg ej^a cnca P-isa 9l6 
a^aia 1 ®iai lante s, faatfi p uqar ‘^I5f6 d ( mfer) 1 
tat 9f6 u5v«f6 tasa^ cm?cn w taea cani 
5in '5i2!oa asea aiat atenisa can1 ^i^'ea aea i ascei 
<H P-H cm*! arean cst 6 (93*8“) s(ea aia i P-H 
aaia^t 2^'* (Bond lergth) can't sia area P*H 
aiat n3«f 5a ^at ian=^*J (H-H; 'sican nea aia t 

4. areaint cater^t'er iumlan teernta cm? aiai 
(tfrndan aaiat aiai) 2® catn'ifeq cnata 

nam^.^ nrt^ vaea ne? 1 aaiat^® catena 

aiai nna arcai^it eatn cant Tanfa® ?a 1 a?«f 
Sarean f^aiea G2H4 catn ca'Sfli cac® nieai 
tunita ni^a-niaa tnaaiat aiai 2®' 2-«^i^*ia cnin 
(Bniea £®ta TOCt, <H-C = C •aat <H-C-H 1 
ana cnitna ntaain kaaiata E?cai 121*7“ 5a taar 
taala cto 116-6“ 1 nanrt ana mm mfan 
fan^Sena a^n cnint6 a? nian C=C faaniit 1 
PFft nia c^CB ii?f§ a«?ia n6i?i ntfi 1 <flnf6 fc'ieera 
f®sif6 cmen f®*rt6 F naai^ (nia®fe!n—equa¬ 
torial) 4at «t tant ®C5i P aiaw nea 1 <3t ®cni 
Snea tflat ntcB 2^ na*ir<i w nis (ciitnsn nariR— 
axial) I fB'?mff® Mnaifs® 

naapn am 1 Jimca i«nf6 ta enw mlafn 
nasn^pi a^ teemda cm? csi6 t®af6 ®wa nisi®t5rn 
catena niai 90" cnicn a»ifa® ^ea 1 ®iaa neip >«nf6 
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CT'm ffii-oia vjii «jail .^(51 90-' 

51^ I c?ij: 5<5 nqtsj 90 ^’ 

<C5I? !>1 ! ®1(|’^3? CUtsl^^eT JiR®fe^?F 

:^ccfl csitcwia P w}« c«jr<s^ ^ca 

51FW I 'sr>«i? Bj^a a^4l-iaa j-aapia 5 ca 1 
'fiT^ ^rac®i 5!?carMt ciit^ ^rs? a*?[ ai 

c^fi® ?i:9f 'SI Jflsisf5?a> Biaw caca 1 

SOF 4 <aa? PF 4 CH 3 wk^t a«<isi:5i Bifmerii uaa? 

CHj sq*f cafsAa f:r}f?-Tg a^ra 1 

sja^-isa? 'siai csfhtcei -fa? 

§car’<f^a «(fi®c?!^ cak^ia ariJsicsij isfa afai aita siiJi 

RT' ai> cvF- cwida ailw ^irs 

&f9ia!§a ®<iin ?fiw JJiiC'ii ?n \ 

NHfl^, CHg fafffaia Jisia ca-asi caa 


Fsc«§ «ie as^i ?« • vs^ a»ij t^a '55 cak«ta 

(Ground state) br’?! 'BC'ga »iiincai 
«SR 1 *na I ’tiaata < 53^5 «aat 5i5«f s^iTaa wtar- 
llfeta catwa Bii?fs <ii^ @t^a Jn^icai *rwr 

ara ai 1 aaa, fa'skr aifaa ct^cb 

aww ’rai ara 1 aFia^a aryatsTa 
c?Fa ca Jahv aa, (si a»ii aia ai >a^ stfa 
ai5TWi I TeCle*’, TeBrg*' ^®Jifaa niia 
aw facs *nca ai 1 ^Rcar-sit cat»i^f»ra Bnyfe 
caraa a^ra faa^caa acsr aiHT caa ®ia af«ne aeii ca§ 
'ii^ I (flaiiR Bifaarw afi^s cakata (Transitional 
element) ai?i J'sa! caN facii biewr’i a^i'a C’aw 
fataa ?riar ■aieai aia ai 1 la® fa's alara^^i 
caw faw« a?«f aaai ^ica ^ Biaaaj 1 


as^atsta faat% aia^ 

(anfaa oia^i) 
a?F«i Tf5r®^* 


arerarsTii a^fa asraaia sisitaaE*!? aa^'ir ai 
aia^a a‘iaii ^sTa:i'*i Ji^caa as^ 1 1859 
c«caf 18’-'5 ■'aaiaaieft 

ala’ll £st-.’ ?a • 'sv inwo '«peT»i'si '3 fa’?!*!! aaaii 
ai f»af, ®ii©. ya?*! caa^E^ iSF:ae 'sia ce^iai 

faff aia a ^•^ 1 

Sai5?*i a^a ■i^iala ®s awia 

aceiy^Pia, isaf «-i9i a^^wa ns “a canoe was 
the preferable mode of transit in Chifpore 
Road.” 5i]^ aacv, Biia?i>&‘ 

’fit*, Jjlasai ’§ti», aistrama 'snae 
*fa^ a^iaa *tcv fa* catai siencs ai ? 

lol faatai wiaai aetaraia y«'ai*i1 aa ail'll 
^<iiCBii6ai a^aa, ca'a^r’icS 1 csf'a’S' asdi 

c^cs ca* afac® c^c?t:5> s'c® aia ca 
©tea v?r¥i©i8 ana tcs?*t vesa 

•nS ecacsi’} 5 it, ’ts’-'f* cnaE**! 1 1803 
faniFs (Minute) hU tawl Jiaaiia «a8 


5R CBC’S- caofl c«f« fncflfsOTa I ^viFsia ®nwi 

assa'ii»it M* 5 * f*! 1 cni^i a>Tai 1 
f®fsi ac^ffttCBtn ca •aI cnwi a^fai^jN iiaa 
©ica tsfa V 8 I 5 KICB ca me® ni > 1^5 cni^ai (sst 
ca3 ^ci caoaii wm, ni ^ a^i’niwa Bif® aifsarasifsi® 
EfPi < 3^1 «;5i I a^iaricsi* c»aca?i facar af»!an®ta 
ca ®'f?3?:a*i ?:* "®i8 ©ai sfaR© a# si4ai i«a? ©sian- 
•^yarg 3ii?!»5i 1 ” ®w *K8^ fefa yswcBja, "c^ii^ia ’taia 

5 ca c^ren a'fai'jpti Rala facar a^ca faw 1 

aw 5a e??a CPI ?ni ca« cstcaa tac© [ ’ja ay's! 

sfai! esiev Sannal ^iFgara fa's! Birasi 

aca BJicaiisai cannv 1, labial a'tai e 
efstan^iyaic^ (Jtfarf aica tats ![ta 1 enta- 

cam aiceg ca a^aicar. («wi) siat ama ®|3ri jcai c^ca 
§cka, sast st^ai^fai eicawi ata at? 1 sast 
a?K5 ag vflinani aa just? eiai ©ca entv 
i^Sc9i*it5 'Bjtaapfka* '^aa faai? vea csiw 1 " 

'Qwe^iJ^aft, rniatna afawaw. ’^m\ 


*1/83. ca®. ®f4T4tm*700037 
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I 37®SI 10*1 J««ni 


Jl’nH 5ffsi^5” ?i 555| **35#!!? I vfjlfda fasrt * 

1. WPSBf 5i!C$ ’fSl ill3U»igf«T C¥P} 

Wc^r ¥31 •i3¥ia ®i ciRii; 

2. CSW5 cBiDswa ’i^i¥iOT siiOa 

Y¥ #ppis ®i ‘Kfa'tvi ¥si; 

3. si<f4i « ^ainflitifaf f¥ <5TC3 ¥ac5i {») a^ia 
ear inC'A 5153 <3 'SW '3ICTaiC¥ in ¥W «!«:¥. {'<1) »|53 
’^fawa ¥3! ais, £51 taaw a3I*l*f c>f«3l ; 

4. Rifsn « ¥Bri»f«i^?8r 3w>ws*i o csiaisifea mi 

T¥ 33C«IS ¥31 33¥I3 I 

J'olCHRJ ?333, ifll ¥lsi?$3 ¥rt?333«i\3 31 
5Lai^3C«t3 C¥TJ1 £3¥16 £51^ 3^f<3 ^IWa f5i3i!®^?91 

CSIT6 ^f6 f¥ tSBI, 31 WRl 31?r I f¥g C51¥<31 aC3 I 

^W’la £«!£¥ 1859 ¥8f¥|3ia fsi¥I*ft 

5135111 £3 513¥li e £at3 ¥^nC3S3 8^3 f-iasall^ra ¥13*1 
5ca acaftsi 313 '§?a'|f3 T33«f3 ai'eai 31 a 1 a3!r3 
H^*llt3 3W 3rf3 £3 ¥a¥I31 £al3 Bf«4l3 ®I3 a'JJlR 
£55131 .ii¥f*rcsi ai3 k 3l^fifC33 acai Wca 

313 «nii3?13 '¥331 >8 3I^'!lif3¥ ¥lJ!K3l 3^3313 £55111 
£*1C3W I 

¥^¥1313 iil¥f$ £a)3 Stsiw BW 333 

5a 1727 'Bi«fl3 833 ac^3 3WW3 2633 314. 

tll¥lfi 3ief¥l3 ®I^«iaD 31 aaw 51#rC33 3131 «I1¥3R 
£333 <33^ 3333 3^8133113 f3C3 3ti3 ¥C»f[i:333 3^3 I 
¥^¥1313 “afsma” 3C*1 af3f53 ¥1C81#I3 31C53 5a<3C3a 

833 £Bt3 3W3 53 I 35C33 $?C3a 

<B|?3315flPrf «88 £8l3 3«13 £3<3313l ( f3?«a ), 

£¥l3»ntfl (fif33ia), « ■5ft^m"3f¥3 (>llf£af33lW¥iet ) 
«<lf?l3I3 fia I f¥^ 31^ £3 ¥31 I ?3¥l3’t 333n3 
<31313 kC3 «nf3 I 

1810 £3033161 3ia ¥i6i 5 a >331 1821 

^5^C¥£ei¥i;63i'6 Schalch^w ^luS facBitS asi3 f3ca3 

£3 ( 33 I 33 I ) £3C¥ ^£$3 ^I33l¥31 3t?l 3C?I 
83:a*na1 t's'k ¥C3 f3C3 3ie3i C513 a8if33 3if‘ai3 
31ta 31C3 3ia WC3 ¥^¥1313 33 333^1 « 3331 
3*6 £•!£¥ ?3C3 •dW I 

'SUPl «C3Ca33l afi'S £3 ¥f3?63 fe.'H3 ¥C3f5 £3^ 
¥f3td 3ff6f® fjwica £*^l5Ea3 £3 ¥a¥rai3 t3¥13l 
33333 (fl¥31B 3C813«f3¥ 331313 5®! ^3'^^ aStOTial 
f34l3 I f¥^ ¥ 110 ^ facaa 33rcil3 £3 if *(S*a313il3 
331 l3tB 3f3 aacaro af33i3 a3if5® 5 p$ 3i «nc¥ 
®15Ca oj Wp^3 C¥R *1318311(1 31331^ %¥*!« ¥W 
¥3C3 31 «B3^ ¥15a ‘caiC33 £3£¥0 C33"t T33*¥3¥ 


31«8llt’ 5C3 ^lftC3 I ai313 3C8r 3CSr f»!3 t<l¥«no 
3aca3 £3 *fi*a3Talc® aataRi f3«i 835313 313 c® 
£3ta *nc’*l3 313^ ¥3C<5 5C3 a3< ¥a¥l®13 3® 351133 

*iw ^ *(r 3 5 iaic 3 i 3 fa^ia ais 353 ¥31 3 i 3 n'a'l« 1 

¥Jl£*d3 fatan 8f3¥13 3aca3, f®?3 ¥eT¥l®13 <|3<6a 
8BSa*1ia\ 3I3ai £«f3 ¥313 £313 f3C313l I 

f3¥"n 313^ <S15Ca f¥ 5W *nC3 ? £36| 5a 3^31 
¥16i, ak 3lffC<5 fe^C33 51^ £¥a3H «31 aiB 3131 <«3^ 
3^3 f3Ca £3^ 31B 8^3313 ¥aK3T 31C® «l| CS£3 f3t3 

31 8IC3 I [ f3*3CaC5 *1*1^ !a.*fai3«< I ¥a¥T«I 

£8t33®13 3<i313 i«¥Taf¥S16® ^f«Rl313 5l£33 6J3®1 
af® 5i*;g^<5 £a3¥C¥ 3^1X3 £3 ■5J5'? 311^13 '!in3#3i 

£333. 5llt, ®3¥13't3 £3131, ’*133, ^3C8t5§a f683— 
»£lt 33 35C33 83 353 83*8*11311:® CPI¥13 ¥£3 83* 
a^ial^cai g.*c¥ vfl£3£5 i ] ¥ji£*63 6333 f5i:33 ¥£3 
33133 £3 3^31 ¥l6l3 33B 8<5£3 31® 3^ 6l¥13« 
£33l I k<5 ¥f3f6 at63® f3£33 ¥8¥T®13 3® -H® 
3£<51 « 3333T®3*83 35C3 83*83131 51?1 

'Bia1«IC3 3£813ff3¥ 331313 313 f¥S £3(5 I 

®1383 1835 «f6l£8 £gt6£«3 ( ’gailBE'^PS'^ a¥ 
£31®;^ ) ^13 ar£U3 k«s1-<Bn»(lS ^513 ?3£¥ f3¥l*f| 
33'?1£¥ a3lf5® ¥31—3lf®3 ¥£3 2®fa 

¥£3 ^83 ¥3¥1®13 ¥3 '^3 f3£¥ 8lJsi3I3 8313 

f3C33 I 

¥11313 Ik^laia ¥nE*63 6333 33E33, 3£?1 

3E5I 3^31 ¥31 £5I¥ ai3 3>^31 3W ¥B1£31 C51¥ 
aw® 3513 33 313 aW® 'B'^Wl 31£®IB 81-53 aT£<S 
»a¥6i aai313 I34l3 ¥£3 ®I3 33 ItCS 1 3¥3 

31313 3E3 31313 8813 313 8313-f ^3£® 315E33 I 

f¥<g ¥f3?6 ai3n6 5C33 ¥11£*63 ¥3E3£33 8^3 
¥•8313 al® I ^13 af®3® f53, 353 '818E33 331 
¥a¥l®lC¥ 55 !i 45 3»1 5£3 31f¥ 3 C<5E3%£al 3151 
5£3 31f¥, f3¥T»ft 313113 f3¥ C5E¥ ¥3¥1®1 ^3^ 
:5f34lfe® 5C3E5. ¥133 ¥3¥1®13 33 C5E¥ 3lg -liaWW 
3*^ C3£¥3 33 £«!£¥ S*g 313813 C5E¥ 31PP 31$ 5$ 
il C«K¥ £3131 313 £3 ®3t3W 8®Hl3 
a3sn£33‘3 £83 f5¥ C3£¥^ f3C83£a31 ¥3¥1®13 

f3¥18l 3131IC¥ asnkH 31 ¥CB 3*6 C3¥-af®?[8l 
¥313 f5t¥ ^*E¥f5C33, ¥133 ®®f3£3 *131 

f£¥ C8C53 C3 ¥3¥1®13 513 8513 f3C¥ 33, ^ 
£3C¥3 kC¥ I 

^3 3££3K8 33£® CUta, ¥li:*^ ¥aE3£33 8813 ff3 
41^ * *pi£31 fWT3 faw C3£¥ 81# to TnnE31 ¥338131 
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♦rt« ft'cSa ‘'®?Tf^®it” 

«<l^ WZW J!»6 CW^ illvSl 56^1 ^nsf 

^1 Vfl'&isft '^»RI am SiSTTSSW 

I s><ft on?i yi*ft c^c^a ’ict wf^®Tc#j Ji?c*n'!i 
WR mil ?SC5J £91$ fra 5 itc« atcaiwfj si® ^isri <ii 
51^ WT, c^ cmisi fJTT c«C9F cfst curricRi ?n «n$viwi 
c«ira ales I <5irf^(5T£#a j'-ni*! eim 

»<i^ .pfvi 514*11 sff$a >ic!f 5® ra omw £f 1$ c?T$ !i4sti i 
’iifli »ira5 siif$a 'Q^ia’^ia ia| !i4ii} 

frcn t<iw a«fT;i 5 i4sii jfSc® i waia aaw ;i4sn 
5?$, 'BIC!!’f'«nfJ1 51^5 fiTCV fra »i!;^ 5® 

ra I OTiR r4sii ff$c®- ■nfasia aima “^f®® 

^MWR a’WfsCETR, f9r?5 ®W fa^5 fa^S®! ««''IKR 
▼iw Tavn crI I 

f*^ ^nc’iJR JFSwwa asm ^lif® q;?! fR i cata 
aw 1855 '^’^irag 29ca fsBCRaa £aR a4s £r 
♦ffavaRifd as cRf$ amaa i 

*(fav^RT^ ^BT=fi®i aqw? R'iisnR fR^^i-if amsm 
fR^!C*ia aca srr ^jIrN® a«iwa i 

ca^ fr fl*i«ill awsfi fR^iR R-ac# ^]4 aicras 
artafd fiw 26’5 Si’Fig i 1856 snS 

aiCR aa^ra, aata® a^f®c®, (a®f$ mfji?$ aSR RfscsTR 

aicraa a^itaii^Ri 5!P3ia stri i am <«▼ 

W RIW, 1857-a «^R 5ICR, ^fsjfS R^tcjur CR fsFg 
«ww-aa8f '«'*Rf$ 35*1 R^ai cssi’^ i aaesa feaa 
«Rai oKR*a ar^ic® ‘ Irswr aia^ra wri 
wi ?c»n 33 sT'f $1911 'SIR! «ai aaaai? asasia aRi 
11*5 aia* Siai I awi atcii '?a'»a asssRieil aiwa 
aiaff5i4 ?cai fa^® aaaai? ^1^*51, i icat 

5C$I^6^ I 

1858-asii$ 1859-«a R 16 a4s rh 

aa aamnif csw® 

fRcma •aa^'*5 aa aTfl*ii5 a^ia arcRa af®f?ai W ^ 
;bi man yacsTR 1 fsa^a, ai5Rai$i $4^13 rwi, 
Siwaim ai$ waaia ■n^aa a^taspn maiCRi 
^ I misa^taa l‘c$a 
•«ifaa?q’ mawR 1858 l“$ aiRicRia 

aiaif®a •a'Sn 5cai. aCfafSa 'siijcrwr 
ai«ai aajswiaif fR^tiwa =»w m area« 

fy^ «flf»fty. aa^iat ai asawa m vzv, 

mnra »«▼ aiaa 1 astufS farai^a aj^CTWR ri 

mnaavn caffic’r ana fatawa' faca cafra 
cana aw fi^ ▼«*:«tri cr^ facaasi w »!'9iRa 


RitfaSial tfm*lfaifa< aw ctesm ewicaa >«» cec»a ( 
1858-1 feCTfcs esrem ^ra ficai# fifwr matsiR, 

aw fpp fraiR fRwi <ii¥$i ai!k 1 wai cam yic^a 

mfcia atap ciwcmi mfwa faaw 1 

yipN iffa aqawf aif'mia car® « asm imi araa 
Cl afacaW® calaiRvia a«*B*nm1 ra crw 
nci vii^isfta ficir iiif li'&mft £!£▼ ai^a vai ca^ asan 
»m ^ fRca cmmi ra a*^ emta iia ememm «im« 

I fm '5 cacam ci aT*$i mis fraiR ®k® len 
qcmi araa if a fanal inmicm ara ai ▼» 
asm fRW £»Fiii seal mefiq, 55 na mica,' 1803 
'^ica 'ecicmaml iicm icmfecmR “£ai;?ia ami 
5C1C1". caesm c»^ '§mSi^ mum mac® F^emR fRmial 
itimicm asm licm aaif?® mac® era 1 

sena aiiara « caesm simm macma ci fami^ff 
im?icm emema ficm smifjj® mac® cacm yica^a 
mfs^ (fmg rnimiim” mca) ai cacm micmi 
fm^ imcms ci 'aia fRcma mfss® semi famial aramicm 
asm ficm anfs® ’wi^ ^f»3.« sew i mRiiaim 
fiwPRia cicscma miesa fas;® faaaa fimis ri i fm^ 
aamial ffW^ifirara fRis mgami cacsema m1s$icm mum 
aiSicRi swn yie# mics 1 f®fR mum ®Ta «aca il4 
RsicmreRT^m smii mca cakm aamicaa mic« cmai 
aiSncmR i cai a4«, fisa mimcmcaa aa, 1859 
^j^a 20 (iifcjif, aamn iisija yic4a m1sf$^ mgwwR 
macmR 1 mica^ acmfs. yi«(5 ci lacaa ai*a«nm1 
mmm m«n icmfscmR ®ic® ^jf^a mm mm^RiiisI 
sami mm, 5^-^ <iim^ ^a^® r4si fra faca r*$ emem 
cmmiia sr? ara mac® sea 1 

yip^a mis fasifa® micrniSRia n^f aica. mma<a^ 
mis afjqial ca aaxaamft ui^i fRfs® sa. mw« 
CT^fdS caw ascaa anR fRmial mail 1 mis 
semi, a*i5$i aaiR fsmial Rtmi ('ga'^^) aimca <5na 
®icw Rcs 5.S aimca maqai aiai-aaiai rrri. mi^m 
mai^a e manRs migafsm aiw 1 'fieffi aaiR Rimm 
seal f®Rt$ asm fim cacm ai^'mia causa ficm nca 1 
ismSi fRsaan siS =81$ aama, (sm^i majj^imi aama 
mac mmfii a^®mi ^9 sima t mm ^fft aaiR Rirnm 
mmfii fam c«Em miRca 1 asia aica caieiaiwia 
4l$ £«cm ^15 facm mem ai^'mm caic® as^ca mm ®mai 
miarn mif^ cans aaiai sfa*a facm faca ci^fmmifa 
anw mPKa mac aw f®Rf$ mwmifi? ( mufia af»5s cacm 
93i?i) aaif^ aaiR RPiiw am sra mnw \ 
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( B7w «rt, lOn 


< 11 ^ ’fwa'naft cmcv 
«nvw fiiTfciJ «*ii 6 ia ««» cifi i 
•iras 'XFsi®i aasa*!!®!^^ c*k^ *?w • ®wi 

a«iFi qwrfd fac^a mx. 6it*ra jiwi £«!:▼ cafaw 
csfram Jiif'sjR! caf® aaiaa <aj5i wlafiefta aFiw i 
lii^wica S?3a « jffif*!—5 fwafarra jW aaw Jnsn »«:>! 
csilsTisftc® ?si»aca I CT^iiPi 15 f5 6 x 15 ?5 
9 ^1*19 35ii?i4wa aaw wSfi^rosra siwi faca 
aasaaisft aiw (U^SraTa aiaia awis *nt**r< p&"ict >aa^ 
cac^ «c^ai')i ’aiw (1810 an$i) i 
anw f®wi|sf® i n^ra aiat, 

nan wcv .flwa waitii (opnr ®i!a®si 5ca 6 56 
6 ^f's X 4 f5 4 I 'siaaca ajia®^ ai^gc® aFgc® 
«tsTi«ilc® vflCJi 5W 9^5 4*5 It'S X 7 ?S 3 I 
qwi^sia 515! ?ca a«KS! al® sniJcsr sra ^5 1 snaca 
uw vac® vac® <5n^v£5Ta vie? law 5ca ai^csi 5 f$ 1 
aisn^?8i ^cai ©fs ?ca aaa «ar aica cfsicaic®? 
afscaa ?ca cacvc's caev cna ^ 5 1 

'si^aR vai ?c5Ti ca awia laws vrc«r aaari wa 
«nan afaai*i ?ca (asaa csiivawH afa 
aias ?5 ) £acvc« 45 tvSfav 1 ?v^ vea 
OT«n caa ca afsai*! afscaca aaif?® ?W€ 
aa:a«!i8ft« mjn faf®ca *ir aasii cimai cw afawa 
vaw acf «a^ aia 1 c»t^a! fiv ?t5n, 

c’icvt'8 45 fc6* Jjcsf £*icvc« ®)icai 21 fvSfav 
56 qifla cci^ica 5ca <t5?ia wcv <iia? grfsTs iiisii 
c«icv I afffK a^fvisf ?i(gi «Rj Jisic* cs^evrs 66 
IvSlav 56 aaeii m aaif?® ?ca circvw 2 5 ^ 5if®c® i 
tii^ afa?!*! ^ei >41^ caw aarfes ?C5t aasa«iT®!ta saiia 
•ic? «iivi sia«n Ica caraca area aesr sicr 

vai 5 t»(i I 

1*^ aaaii cacarai^i riicbi aiaw caic® taca aigca 
far^ cac?!ai$i aiwa eceia «acaa sa (5nca'‘a cffl[c®»r) 
?ca a*6 eweva wsiscaa ales i «i«fia cawaiSi aicaia 
«Bj ai*a vea (ifiaia «aca "jaic® ai aiaw if aawi ««t 
a*^ caicv aaif?® vai aica ai 1 cawi fiv ?csfi ca 
awia fac« -avei lapa Bifar® aarcai ^ 
aaBii ®B(cv ai**! vea 14 ®*gc® ^car ana ««vfii 

waaisflc® cvpica «<ia? caara caev aaifc® 5ca faica 
^ca 6mai affvpc® a^ca 1 ^lasaanil-ifara favwl 
aFa®i 5ca a'^ia tafv a(ta*ii» ai fafaefi 69 ?nna 
fvWav faSia «»f caa vea caaia 1 f?PKaa acai wai 
4600 <<iva laenvia caev aiwi aaarw aai ?cac? 1 


«al ?C9ri SPic 4 a afta 1 >ac® siivca ^’tSa 
ailftaa caiS 30 ai^ai m nm ’faiaaml laauaid 
79*5 ailar Sac^ia ®»f-»ra*aat»ft, «nvc? ’nf'*!^ 
(gullies), c*ia»&v. ajfJa «»fa fan aaif?« 
ciiSS var. S*g «naw c?cv aaif?® ^araawf <ai^{ 
aia^ »ifa 5 i 5 Ri vaia mm fim ^la’n-aifa 1 • >a^ 
flftpia BFW w aai 5 :csti 34 ar«p Sivia ?® ^wvia 
'nKcv vj^caiaq vacej^ 1859 1 j'ii'sna'a®* ujvfd 

f«ifsia vai aceri qi cacaar cveica >avSi *fa*aaiaifcv 
ona iflvdi ’m!a«!i»ft 8 cKafecais^ pig| 

▼ai ?c»i! *?i I 

cacesi ac5if?c9R, ^asa«iwHf®f p«"H ^’na 
s[CB? aar:? ^araawlcv sica ?®fa vai aic® c^ifii 
!Ji«i 5ca cJiw aia 1 lac® ^faai ca aaw *fa*a*nB!fa 
^cvaica ^lacJia faev ca caf«i ’ifiaia aaefi mm aaif?® 
aja ®ia 33 vaa^’lajaaisi'ta aivl oKca aiaita aaif?® 
^ffiscaa caev ai ®’a-'ag:a*iTsflc® weiscaa caev 
'G’fca Sci area m 1 »i5s? v?ia aaw ’lasaaiejfa aiacaa 
e(w caev aasii mm ‘aiiv-c^r vaca m 1 (<161 vai 
m\ 5^1 1 

vaiviaia aaaii favi«if aia^ia lavSi ^^a §[fS 5 csri 
ifll ca OTia *fasaaiiifi^f 5 i' isac ^a-»iasaai«lf aa^ fafa® 
?cac? «TOf®c® • f? 5 f ai? c?i 6 

aa aaieffcv ®Tca i®fa vai (?a t Sa’ aw 'aiv 6 
15096 ’) aic® a? cfi 6 ca aaisif facw^ aaeii e^ar aii^v 
*11 cv*i. ®i aa*i aa caev ca»lf “afaaica aaifw® wca 
®«R« c?iS «aa? ai? aaiefla carc^pa 5 ca g’fav caev ona® 
awirai® sea law caca, 4 vfii lovgi pjfg ai ?w 1 
®Ta ifjn aavia 5c®i anSfivaicv caWf a®f? vai ?c®i 1 

aift CJHv, 1868 '^icv spit^a via afva vsrvisiw 
( mm\t ca aaavia aHa veivi®! >ana on^cva afva 
veivi®! <iiv aw ) n]4 ^^efia afaFa fav wiq ?cw 
ernm I vlcaa tal wcaa awi al^r firfeia siwi caev 
ai}®gii «i^ OTia *faiaaiBil fn^ia, caic® 5 f-»fl ^®al 
»fasaai®il fa^ia >fla^ »nf"a^ c» 5 aa aaii*ii • 

tuaia vai ^ favial aiawv ®^a varviaiw 
sawaifa® vac® 5ca 1 awaia veav fac^iS J®fg wwri 1 
vc^icaacaa ^faalwia «c?^a dfv^nacv ^nffifvcvg fac® 
wcati cw, cat? ▼w 5CWC? ,( wHa vsivieiw) 
®i '5TBi$ ?cwcw <fla« aiaw '«aiw to 
sraaiaa vai aavia i ®aa f^v 51H1 314 cviviFflcv 
fffcw a 4 ®»j! caev vp^gmi a 33 aww *fa*aawlf$ ^ff 
afwi 5 W 1 
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wic#«i, 1984 ] 

1871-45 ^er^fiaRi 

515^ fsics ^RW ![CS?| I 5i5)^ ^gWfSi 

«, ¥51 5Ca« ®I 3fJFSf 45< 

4515 51151 ¥9r¥iaii:¥ 4| fi^¥i»ft ^la’STs *5iie®ra crn^ 
5C51 f¥^ ®u vRf ^t-^iraxiCTa sjwj 

Sl®^isfe¥i5 'fp C5fl6| 55I»fI55)t ®;cs(¥ W5! I 

51^ C5i¥, fa!:»i^®3 45? ^fsifSg <5!ii:3n5Jn, 

f5C*nfi‘ |'aiT?«f t<!w 55 ^lefr^iig -sia tsi^sig 
C5 5T¥^ ¥lsif5i:¥« ¥lt¥a"l ¥5C® 5C5 45? 4efJ1l 
Bnai '5 )?j3 56s?'¥ 6f¥i gfi-nw i («iic?is ¥w^f< 
ww??#! 50 6f¥i) I ¥c;ii'ic3»T:5a '«iT>^ji’-5i 5eTC5i?i 

C5 4® fil5na 515 ¥r.i>f(e5»fCT5 «*(a ewics?! 5C5 51 I 
¥ICB|^ 4’»H mi5 f5¥I«fl a«lwt^fcl S^fs ¥31 C!fl¥ 
¥15 a^ien^feia siWS C5 ¥Ke 

¥51 C5I¥ J 

c»15 a?}® 1872 ¥I?5 am '&J?J^5’W5 

¥«1 C55TI wi ¥TR1 30 6l¥l 5Iv51C51 ^Wl 
45 ? >ia¥i5 4^ »i®i?»i ^5 21 *2 ^.’w Si^-i 515 

f«rC8f5 I ¥5 £»fW ¥515 Sf5J 4¥6l ‘f5?f¥? 5FI'S’-'G 

¥51 5C¥I J 


5PIC555 '^15 a5R a%sa®IT5ftu^¥ 2®f5 

C"R ¥51® CSl«l 555 cetcaffer I ^iC^S a5 4OTf5 

cemsO I otSi 1875 i ?^i 3 i 5 

515 ?! ¥ 1 «f^'fffl 51 '^'f ¥515 ^ 5 ! 19 ^I 5 n 5 4 ¥ 6 i 

41 >^CT 6 f 5 C 5?5 I ¥ 5 f¥M 5 ^M 1 ¥I«fil ^PlRl 

?C ¥1 1878 « 3 >&K¥ ( ¥gf ¥?®15 C»J 5 5 OTI 

1885-86 Teal ¥i« c*f 5 5515 encu^ 

aaer 545 ¥f^® 5 K® ^ics? ecsi iri 515 ®15 

¥51 ¥C%a*! 5 C¥ 51 ?t's ¥®¥‘?[lST ¥l«f ¥ 5 C® 
5C3f5¥ I 

1890 ¥8T¥1®15 C516 37 Mltcf £ffp5l3 ai¥l 

¥«fi? ^'£$5 aasa^isi'l 45 ? 147 51 ^ 

2«r£'^i3 ^a-assa^ieR, ¥8(i? ai^cai a*ii6f| fi?^ 
45 ? 4| 'g? 1 ' 6 ?s a5:a5Ml ¥5C® £51$ 536 !*C5f*t»l 

1 £¥lf6 10 $I¥I I 

5 ?C'¥Ca 4 ^ 5 CiS(l ¥g!¥l ®15 a 58 a 5 I¥t 

f^^icsa I I aC35 51?5115-5^5iiR *|3l>i!ia ¥51 ] I 

[ 4^ aacf 515^® ®5II?«f5 ¥J?I £5!¥¥ ‘^ijl’3 5i'*Wf¥ 
il5stc3*! 6c§!awiiai5 ¥ic? fm ] 


51WK3TCa esssifs^i to ^«5*)15 ¥£¥ sffi ¥?¥! ¥lC®a 45? 4¥f6 ^8 a5iac5m16asife¥| 
S«rt5® 5C5C5 1” 

•C5® 5i?¥a ¥ii:®3 6a5?0¥i-‘fF!ff‘ X ¥TC®a >i?¥5 4f51 5?-45 

^ £55 110 ftfis 5SC51 I af® fC»R 5iT3^ 6‘9 £^(15. 55 I 4C® flllK 21115 f5! 45? ai£B 

37fefST55i . 

‘^H5,'“-4l6 sisasml &i® si? 4¥ 4«t 5-1 

¥?¥5-45 ¥?¥5 ¥i® I ^¥5 ^1? ^^5 45? 5*1 *11^111 *^*35 5?-45 55 I 3?® ^913 

5IW 6*2 £5?SI., SIK^ 90-45 aiCB 34f$ aT«51 515 I 5151—4T$ 

■nc®5 a«a 5 T 5 flw® I 89 to 45? aiw £®i5t^« aiaf? i 

af® 5W5 5n5i 5*9 c^k. i m C5nc¥5 n®. <s5i 45? S¥f»i araw ®5i i 

[ C15®15 lpf5 al55*f ] 



f si-srcww siiroin ia?i? »iniRi*i *tiicv5 ^•iwT’ft vca fj|®iw«i 5i««ic^ a^wissn’nai i 
aefsi^ fsi«5! ei^ie fw?!®?! fs^awa sn^iwi ?a®w!®i-*:al'!wa a«f^?i c>f<3ai cirre t 

fac«!a«iM a^si.»j^«m (Prime Number) ira fa®Wi®i laa? vnoyaH (Congruency) 
?iT*ic®a faaaW 5iMRi«ftvac«ia (Generalisation) C6«^i ^ai 5 caca i 


'ia®iej®r * 1^61 Jiaial wwi: 
an»na$ia jict »iai5 *tfaf6® fv ? caia 5a, ai i ©wv, 
«iefi, ©massT « ©nic*fW3 *fW} tavfii *(<051 ^ 

afciicsRi 5icBa« 1 ?idc®i at6$ 'siw’v 

f«i«p»aaie a^sf’J'Cf aica!f *rff 'orcira fwaspn =yai 5 a— 
2345781 55t«niffi 7 ai 13 at 23 aiai fa©nfi ?▼?« ? 
c^pt fjtaa ©lat araicai ©ra *tw c»wi^f« ©i^ifiai ?« 

a»ii a^ef aa 1 attach aarc© ^ftaa cv, awn, 
©i a© a*?! war, ®i?i 

awiawi ’Fca^ at an® f©tai wca^ at ©1 aii© 1 

an-aiafii faaa «ia-©a aacaa aa—^laa ©a 
taafii aiaiaairfaa «l-iawJla s^aii ©nta 1 ®ia ceca© a^g 
5cafi 'iia aia^rfaar | 

(Applied Mathematics) aica© asia cana caN 
awiacatsf ^a*fw©^f8i aia ©an aa^ia aa, f©«i 5ac©i 
©lai asBiwa c-T’ia a^ati otat <«©!$ awii ( aia«ife caier) 
aiat a»^«f?(ca ia©iB(i l©ai 1 caPKD afa ©i^tfsat ©ca 
mat® !(a ©ca aica© aaa arma 1 ©i^ ©i\gi©ilsg ©lata 
©aj eiai S*tia ©laatia ©at® 5a i ©nfa awia urta!©© 
aia © ^aiasit »f^Kfai ©ca ©0©^f»r ’raf® an 
©cafa, cagfaa aiaicat caien^f© ©la ai ©ca^ niai aica 
c©Ta atan aiai ^a©f6 m^w i^nt la©i8ij t©ai 1 

c©ia atan «na «©16 atan atat a^«f^ca facwi 
asre® ©itaai ti© ca, aacara atanc© cacaia ataii taca 
®ia ©aw ©iawa/»(ai s[ca 1 la©i^j©i a'acijs ©ncansai 
©an ©at anaai atanc© lO-^ia fa«nca (to the base 
10) a©ia ©acai 1 

c©ia a^an 3 ^ant fa®wi f©ai ©1 niac© ^cn— 
ca c©ia 'a©6i ataii taa 1 vnaaa atanlJt© at ©c©tfa© 
atana *flaa© ©fR ate© af©f$ ataii aacaw (at enan) 
awin fahsa npfta oi»©«if9f (digits of the parent 
number) ?aca ali® aa ( ^ awafn laf©a ^1a 
«i«a^?«fa ca c©H laana aiai afi© 5c®-aica) ««at 
a?®^8 atana © '«©if«i© ataiia c©ia u»©fttawa-—npfta 

•>0*1 fit«firrnr Ww«, f^rta a’tr, ©f*i^t©i-7ooo65 


©w (particular digit) caa ia©^’rascRa\ at arc© 1 
‘iia’ia a^aii^Ysf caia ©3.a laa^ caiwei faca 
faaais[*iia) ©w ©ta a®^a at caia^i?®! caca aitafa ^©c® 
■att?!a ©St 3 am l©ai i fa©rei srei ©naa 
atanffi© 3 am N®i^i aca 1 

^naaa^vj, ijp 23568-iia cac© gifi 

atati 235 © 68 Ms ©«®tw ( 253 386 at 23, 5, 68 
at 2, 536 © 8 nica ) 1 saaa 235+68= 

303, <i©f®g ‘^aaj^li© ©ca i^ail 303-+3+03=6 laaa 
6 ax®5 3 am fa©i»i; 23568-©3 3 am fa©ieij 1 

aaiafii aa^, ^li© cs^^i ‘»'ca ca’^ic® -aresa 1 vnaica 
<a©5i aetn falaa 5Ccii ca—«5. faaa cat© ®naai 

asfa© faaal$ cac© ail« 1 aef®!® faaaie awi t- 
awnfSa faf©i? ©wla «;»©g.fBta caia^et aW 3 aisi 
fa©i«i 5a, ©ca atanf6© 3 am fa®i^i 1 <1161 sjcai 
arja taasjffig «©6i f<caa c^a (special case) 1 
c©ia atati 7 aiai la©i^i f©Ri ©n *til©6i 
5cgn s—>«©© ^i 4\3 oi^asc© 1-2*^ am,'fn© '^a 
«i*©c© 3-2® am, *1®© ©wla '©•©c© 1'2^ ani-'-'flat 

n + l_1 

n-®5i fpila «i«©c© 1*2 ^ (afff n cac©i? stwii^a) 

n+l_1 

at 3.2 ^ ( afw n caft^ wii sta ) aiai ©ca 

•riq^st^tatc© cam ©at 5C»ri t 'ica cam©5ifaca S*rtal« 
faacaa 'laai^f© ©at ?ce?i a©'©«i at ^'aiiK »t4ta©*i 
©ca ani aia ca ©fit 7-Jia ^fa®© f©Ri 1 afa ®ca 
atajilS© 7-ani ta©iBi 5ca 1 

feawia 23436 sKatiffi cr©bi ai© i 7 
am fa©wt aca 

afa 6.1+3.3+4.2+3 (3.2)+2.2’' -7 am 
taciefiaa, 

at (6+9+8+18+8>“7 atai ia®wi aa 
at 49-7 aiai fa©ns5 aa t 49 c«fca^ caian aKt« 
ca «a^ 7'aiai fa«i«w--5i®Bit ataiifS© 7-ani fa©wi < 
aaiatfi faj1 afa atairfS awi u v w x y z 
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('H'WCT u=V * 'ai|»*pfta, w=5«g'v^^, 
x=»rw snsftfl, y=3iir«sj?^'\B « «w) i 

|<W «nsm w *lf<T 

1.2».z+3.2“y+1.2^x+1.21W41.22v+3.22u 
—7 '5131 S3 aw 5jwirf$<3 7 ^iiai f^'swj s?c3 i 

iii^R lO-tas fiwiw «n*!ai 

u V w X y z=10"u+10*v+10»w + 10®x + 
lO^y+lO^.z 

=(99995+5)u+(9996+4)v+(994+6)w+(98+2)x 

+(7+3)y+z 

= 5u+4vf6w+2n+3y4z (mod 7) 

- 12u4-4v + 6w + 2n + 3y+z (mod 7) 
=(1.2°)z + {3.2«)y + (1.2^)x+(3.2")w + 

().2^)v+(3.2*)u (mod 7) 

©151*1^-0 (mod 7) Sffl.'ssisli^ 

7 wn T3«i0fi ?g «w uvwxyz = 0 (mod 7)5C3 
RWnKe 7 ^31 f3®WI ?M ! 

gwiSRas Biisi3i e?ifR w '*▼^6 8 fRii 

5* <rf»T 'f'l’f e «i®^ s(n»?l5 

nfta 8 ^31 f^cwi 53 I ciiwm »iif<5W 

5 C»n s 2® 5131, 

2* 5131 ^5^ 2^ 5111 g,*5 

C31^ C^lU^Flf fRC3 

fR3liq*n3l 5131 Pf^R R^JR 

C314t9pifd ( ini¥a3 TRSl^fs ^313 *13 wiwuffi 35R 
^ m 5-®l«p !?W ) 8 5131 f3Bl«l f^Rl » 

3?!! J»V ai*? 31 5C3 ) 8 5131 f3'5WI 

T¥R1 ; 3ff 53 ®C3 R?3Ilfd<3 8 5131 f5®lW 5C3 I SfCR 
3rf3 5WlW 1136 

*l7^a <5 *l5if®3 'IRll^f^ TO! *Hl 
1136-»-136“»6'2«+3*2Hl-2* = 

24-v4*2®+2*2*=8 = 0 (mod 8) 

3J53K Wllft 8 5131 f3®WII UP311R »i5a¥ 31 
5113 fe*!C31 CR«B13 BtlWR CR^ I 3935 

1136=1000+136 ii3^ 1000 3?5iifi» 8 5131 heiw i 

11-1113 C3inB l3«iwr$l fR*fe33 *f5lW 5031 * 

C3 CVIR RWH £9«*n '*5 ^ 

(even) « f 3 Wi^ (odd) iPRtB ai«^t»iOF aneim 
VCB C315 V3tn 5f5 mvW ^*13 C3l5?F»lffe C5C3 

lln C341 31 VR 5?i (n=0, 1,2 “) ®C3 »W3iifS 
11 5131 f3«iw 553 I 

^35 (1) 5f5 66792 53 m 


Wlf-5nRl3 t3lW*l-'9 + 6=15 

f3W?i-5IRl3 „ „ =2 + 7+6=15 

1®SR 11 5131 f351«fl ( ia3ICR n = 0 ) I 

§51535 (2) s »iwif6=92-‘070 
cetTig-«5ii0g « f3C«n9-?iRt3 «wqTei3 caww 
3315CSI 24 <3 2 I «I1OT3 *fl«f51 22 = 2x11 I 
g^$31^ 11 5131 f3®15l I aRlRfg *IliC¥3 

^RT 3^C51I I 

13 « 23 5131 f3®151 ai 515C1 SHCa 5OT tR3‘ 
f3ff3® fa33 fffis 3115131 CR«31 C3C3 *nC3 I 

(1) 13-JI3 5R1 Wllffis 1«3S¥ "SIRIb «l«5C3f 
3 5131, 55V ISIR'IsCV 4 5151 ^*1 Vt3 iflW3 C3I5- 
*P®ICV <513f»I^ wgfsi f5CS RWIB RW C3I5 

V|[R 1 ml ( («v 31 «llVlf5V 313 *f5ita3 

*fl31^Te V3I3 *13 ) 3f5 13 5131 f3»WJ 53, aC3 
RS^nffie 13 5131 fBSlW 5t3 I 

©3153*1 * RS3il*= 329446 
fR3sn5pc3 329446-*-3294+6*3+4'4=3328 
*i5ita3 *iR3i^li5 va 3328->33+8*3+2'4=65 
C3t5'5 65 13 5131 f3®lfi, RWi?$e.l3 5131 
f3enn > 

(2) 23-«II3 6fRJ :—iflVV «wcv 3 513) 

« 5»|V 5PR)3CV 7 5131 U*< 3T3J jffiWF C315 V|R I 
WmCBlB RCT oW 5131 nfSPS 5K311CV 

C315 VfR I C315V3I ( ai331 C311PFBKV fRW 

♦(5ffa3 *lR31^fe V313 *13 »15i £3mV»f ) 3f5 *rtC3W 

5131 C313n 313 C3 23-»«3 ut3®v ac3 »K5nf6 23 
5131 t3®15fl 5C3 t 

*n^ £3 CVIR »i^311 fRra tAB 3l51«ifiSl *135 
C55Ca *IK3R I 

4«R Biffl3i v^ii;af’»T ulncaB (Mathematics of 
Gongruency) »ii5ipn fwwiai anaiWRi 

vsai I <<15 afsBifS fBciairaj fRcfanj 47^ 

« «I^P5Wl ©*n3l fR5TR 10-133 aiR^ «n*nPT3 <«vf5 
Rwncv t5T«i! 3511*1 fBata 51 ©*i«5it*i® vita 
53513! VBI «« var «n*i3i «flvfS sr^bicv 10a+b- 
iA 3 anvira fv 3 Ps *nl3 (««3itR b 5051 «flvv 

« ‘a’ 5wn irfv aw^tsi f*rc3 gwi) t 
ifliufi 5R3113 (integer) vav^fw 3t43, cirr, 
commutativity, associativity 'adistributivity 
a'ffai «fRi ‘10a*-cv ei«a ■•nhi «i5t okv *jr3Ib 
N m® «KC3 *lf33a ¥3C® *flt3 I «l VCK WRU 
5«3n3 CVW *lf35©R 5W R11 
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Msfef onc*n5sjicv PF® vca ansmi 
fs?«fi3ia Tw^fer liTifa c^cs '*nfi i a<?csi «tisRn 
2a + b = 0 (mod k)-i«^ ^siSiraW fsini 'snwisqi 
11 vts I a € b-i«fl *K®i eiiCTa i 
ajraij aife? 2a+b = (mod K) 

.*. 2a = -b (mod k) 

5c*n lOa+b = - 5b+b (mod k) 
= -4b (mod k) 

= 0 (mod 4) 

laaK c^w JiWH 4 ann ?a®W! m 

atf 2a+b = 0 (mod 4) aa i 
«qia '51W 2a + 3b = 0 (mod 1) 
isca 10a + b55(-3b) + b (modl)=-14b 

(mod 1) 

= 0 (mod 14) 

(lift ca, (2a+b)« (2a+3b>c's lanjui ®Tefv 
amn 4 « 14 I mi *n«{?i 5C8ji 101 
(wajar wmi «n«n w® *frfa «(2a+5b)-ca 
an 14 +10=24 I mu tai ^iw-sifarari 
(1) S«fj Win aifa * 

1 

viBqaif*! 2a+b 2a+3b 2a+5b 2a+7b 2a+9b 

10a+b = 

0 m mo¬ 
dulus 5 ce{i 4 14 24 34 44 


'6\«l¥ 

i^^www) 2.4 2,7 2.3,6.12 2.17 4,11 

409054 nm im \ mn 
a=40905 m b=4 1 alw miw 34 * 3 i, «« 

2a-h 76-81810-1-28=81838 

ail<H 81838-*16366 + 56-» 16422 

-^3284-H 14=3298-658 + 56=714 
142+28 «170-34 = 0 (mod.34) 
.% 17 « 34 TOI fa«l« I 

mm 2a « b-«i» fsi? *n«K6 laca 
w«K® aibi 2a - b = 0 (mod 1) w« i 
2a wb (mod 1) 

lOa-^bsSb-fbCmodU^OCmodb) 


(7®*i 10*1 mi 

lapiai caf*i w 2a —3b = 0 (mod 16), 

5b = 0 (mod 28).5 C«t »iwrfS 

16 e 26 am fa<5?«fi aa i ma c«icv «i«¥a '•’aft 
(>na«fl 2) Sela ^ai cac® *fica • 

aia*(t 2 

^eiayaW 2a-b 2a-3b 2a-5b 2a-7b 2a-9b 

10+b = 0. 

aiamodl= 6 16 26 36 46 

(ft»f®Ter»F)- 3,2 8 13 9 23 

®i5?caf8 aivpicaia tai opai ©laiicaf 100a-fb 

faiaa I (narca b atari »r»*rv « ^ww '"gifJta 
fra 5rt'aji''aa^ 'a’ ac^ri aivl •si^ifer f«rca ’ifi® 
Ji^sn» ®nsiai 2a -f b = 0 (mod m)— 
af6!a;caf»r ^la «ca 

100a-i-b = 50,2a-fb = 50(-b)+b{mod m) 

= -496 (mod m)E0 (mod 49) 

Mtia cw cwfa ca 2a-f-b = 0 (modulus 7 ai 49) 
laiK siwifd 49 aiai tasiw ^ca afa 2a-f-b, 49 ara? 
facwi 5a I 2a-f3b = 0 new *n^ 

modulus 149 ; 2a-f5b = 0 cmw modulus 
249 1 (na c«Kv snaal 3 i'sfa vac's *rita i 

aiaal 3 

varajaf^T 2a+b 2a-f 3b 2a+5b 2a+7b 2a-i-9b 
lOOa+b - 0 

anmod^wi 49 149 249 349 449 

aaR 

(^’a'Bwv) 7,49 149 83,249 349 449 

^aT5a*> * *rwi = 7t)645 i aai aiv, swv 49 
(•area a=786, b=45, 2a-Hb = l572 + 

45 = 1617 

- 32+17=49 = 0 (mod. 49) 

1 «ai< 49 aiai laei^i i 

i«ara vaa^aWilft ala 2a-b, 2a-3b. 

taiifa fa^, sea aaiaw 51, 151, 251.^'snff 

swvifai »rili (fl^eica v*ia;;caf»r atacaa *inncai 
'arwai «iS >iwii caev vea a? a'? awn fani 
la«i«H®i ta*(a vaw ’trfi t 


«fa»R 

ua^isTca 
2a 







c<TC?c«Rr 

awetft* 

swwcg c^rraf? ®* fusic'ss ^smc*! i >irs§nr ciiwfSi «jn vf*? S®t« cw i ♦lai ^^s^sia 

CTC<l^ OTW C1|8»|!I I SIW *^ 56 ! 5 ^ ^HTC^l’Fia C*IlS »r*I fsits?t$ |[f$ C^E^f, f®*t fee CW ’116T<»niV 

▼«ii I caa ¥i3t awi vai 5 ®t i iii'siw ^icea ^icv, oife 

feiicaicaa ^<&1a me*!! iA’pK jisjca gjsifa c»fra«i sini »dii ctc® e!i9tceiR» 

ff^a, ®ipo acafe eiTsi «ria i ^K^a ^iiiia fetv fefe <5 r;^v opjaw c^tSR i ia’»^ 

5 W*nei fees ceesr aiai afafe ®ii 5 iai 'siia faaia ’aca a«:®a awi i >flaia safe cfi^ i^e-csfe 
WWW 5 iin sisrt®,— 5 f 6 §ta$ (duet), fsi?i?e aiiw i 

•arts 5 iNa (Spotted hyena) ^w, ^if'sa 1 <5innjfl afiar Slf* c»(ca<i fewH aiw ^aaca^ 1 

cawrava »ffaca»i. fa"? ai »»acaj fe’i aracs aac«n»i 1 wfiicv gaJfc® feta ^aa 

awaai ai cata aa^sisj 1 ^iiaif<Fa c«)5! jii mm fafgc®t vea ®Ta*ia aiai arac® ^^aa a^mca csiig fsifefi i 

'sngjR aaic® »na®i5i »] \ siw atafeai f^ la^ gsifa a^JB ? 
wa« aaa 'oiit’t’aia ’am 1 a®{ sf) fjjcJim-mT® (iia c«®ca snlcan-'Qca'B, m«fia ^a caiS saabit^sa 

e^ KneiTOa eaica atafe 1 ^ca j-eq caeia £t>l ®a*fn ?a« ^cac-m^tsa 

rnifsa^w Ji^aFifa, iii’»f6 Ras uicaa bw cbcj?, fawa i^feca c*fta ena wta? fete wca ceS^fe ubct 

▼latia aca ata mi^wa "ffes? : 5 fe ^aer 1 aiaia§c¥ ciiaj® ^a, fef gfta ai®a taaite 

Bia «»ia 51*11 fear 5 if®a I’acai acfr,-®i«fia >iaipi! afs^pfeiB aca msiia aim aicaia «*ta oiiara aicn 1 

am I (uatg *(ca5 aiS wi^ afca etei Sisi 'sif^if’nai 1 (araa ai liiaiwan^ai *iicd aiw vai aita sii, 

aigwa at® a? anfaaia \ slmaiffia ama aia^ia arat® ata 1 ) tuS^fei aiaiaia 

Staf® c*(caa caw aaiwa “eiaiwa ai-iifaiai f®®a 2 tswfe: ?i®tca paf aia 1 

caw cacaa aficJw cii^a, ®ia*!a mtw aiRi, ®ia*(a aa maiatail fvg ecRa acata, aiaiaa®* 
fajE® I faaiwa ®Rf® issJaia ca«tJi miaia aiwia 60—95%e8i 1 ai^csi-etacBa anait® ewa 

*n^»i-Qcac®8 (micro-wave)-iia awi i” ai^^fei c^i^w 245 canfS aia 'siRmifei® ?a i 

§)af 3 c*ftaa, 'Sia maf ®na 5)6 csiS ctceiwK,' am 5®f ass^iia sifa^ifi 1 caa a^c ^ ®m emia 

feta ^ 11 $ •rfaaiafe miifear feaaia awraca fawaf / ow aicst mi ^ 1 

»ifi?i ^*fiao ca$ I fa^f afffSH Jiwi Biai afiJ aca aiitia ereiicse cfwfe, ar$wi*ecft©a mi^ 

eicsH » ai^ft® aw 5 f®fe aga ®i^aicaa ’Pie 1 caamis,—sacs Salisbary ( Harare) ^?taa 

j|^i-«catBa aiaicaj f®fe aifar a’a 4 (j Jiaa aifscataa 1 fe^ mfecera ai^fc®, ®«*ra isaica 'wa© ©jw aca 1 
■niff!“i (Spanish) ®iaia c^^ii aisia ^iwa aw tsc^r cm. S)af® cwcaa kf^rfn cm 1 

feaia tafflO fawa 1 maraa 5it® •aife»i Biaia caim gaf c’awia’t* fa«i*ia, 

a^iai mt? i^ia aiiei cacafS scaa eai eSfsta ®k®^ aa Wg cai*!! amw, afi'*tfa^ c*iBia *ifaaia 
1 sn^ai-'ScuB g^!^ fefeti® 5 *> fa«i*fsi *fi?£si 1 ®» >iisra »iiaifS 

tiw I »n® 6 ia »wa taatm wai m vi*f ^fa* pi «iicawii ^ ai? 1 t® 1 Staf® «flmi anwaf 

▼«i ?si. fefe$ oim^, freeze) aas ai 5 it® *ficiPiJi 1 f®fe« fa^^f) afeaii, mm 

n fw. f®^“> ^ ’ 

• ^3t^mt^T^i5^l?.’203. H. t. cat* 4li»ft^fl-V0Q(.B5 



CTif CTOT 


f^p*R ▼nr snci-surosi c’viph 
»CT C^iJTpni ’f*!! ?[»IW 5t»I—«n*»i dWV 
»i*ni--"6®f c^fipa cnfjj”—s?i "w 5Te«i 

cwi enfsT’—^csf «nfv I ii’^iCT ?!««i 'iiiesi >se«( 
««▼$ 5^:a a^picsre^t "ansm «n?¥ i 
5wni^ a 5jt«i »it®i <8TOsi 5Te5i «nt^ 5i«in 
sn c«fi:»r ^t*rii n c<f h kd$ a?«wq iii-P!¥«n 
!▼ wiwr csa wcwb ? 

^ C5TV, sjraai-^n'eai wjsrii ta aiacw 

’vfi Jfl C^, iSHR lilgf PSI5I31 faiC® *fl««l 

«.—5t««J w(« aiar^ «iisiK«f« «a «(Tvia efw 
aawai I aiwai s?i, bpiw! 

’iw^iwi a'^faa ■fta:?anc‘is afa#*» ai®TCTa 
annwiT i cia'ai «ta!>arac*ia i^sji wjisrti aTswcv 

siiaaia vaar^—on»iw aiaiwa tn^fS wn ai 
iR*n'nacvft flraat aia^nr va <ntv--ara dfstwii i 
a!®iw « «rt«c»wa *rfaai«i «f«i—®} !?a — 
'oiw'w f«[»iica arsTCJi eiiaic'saa *(fasii*i "i^^aT 20*9 
ai am 21 I ««)$ ®ifaic<iia «i«ia ^aisi 
(»n*nsn fa^s ) ®'\<*?aia‘i awea i iq 

faaa tuna aapia c’aiwi 8rc««f i •nfafa® 
«)faK«FPia BTSTta aicamj ▼'Jraifsa aiei "naipi 
pwa fan aSca--flVBfii aii^aicaa *fap aisia waia 
afurf&Q c^tiU wtmi aa! wi « Miafa creita 
airaai f¥gffa arse® •nfa f«r^ aifaiwcsia aiwrca ansiai 
fafaeSa cafi arfa ai • ai®i5i capr aiffiwacv 
afa afaca caai am, ®ca fafa^arfapiFa atai^ ®i®ra 
aaa irftam^ imaicaa mai ?5a^ mca aiftt® 

CTca ««a^ % fafaeSa ac«n5 avcai aiar »i^a i 
men^a, aat-aian, a^te maw am laa? maiiaj wiw 
trtew a®tac5 onsq ata aica-cmaai, aftcaa 
aftaa mcar ca$f mficma aicm mia^ 

®*ia fa^B mia i miw^ rnfmcmcaa awrca ^T«ri\a 
ym emw^ cmia atasimw ararca ai-aaa *if«pif 
mffw aw mm ^am 'lilte® i maai ®fw mat® 
c®aa emra fa»rta wai ww ai—faffmmi *rtm®iai 
cto aimw acS—®w caa ®iii« a^ aata 
^w-;maai, afa^^ aftaaaiacaa mai fm| ♦ffaaw 
a<fiwa itoa« atawai •jg aata ?w ai aiaiaj 
▼tarn mit®a irtaf^ ai aHmcdfeai—arwa sffaaaiawa 

• 370. '■rt^ anrijani caWf aiarni^t, Fial-i7, ^^aittn 


WFta* 

cmHm mafa fafaa ca-mfmcmafasfta ♦tfawwl «w 
aw cats aimc® ama i > 

ai caim. mwitaa aftaaaiawa mai araicaa mficma 
afae amfaart, ®5 mfafajg mfstara rniaiwi aflaa* 
aiitaa mm aqfm aa—wfam^ ®i awarm i 15. am 
mfaitmia ana facm wwa ®i*f m®i« jjfm ♦na ma< 
awfa sj^ atS t ai®ica mf^ecaa »(faaia ar^i 
aftaaaiacaa mai caaa ®»ftai«ft aa, c®a^a ®m »ffaaic«ia 
maf®« aAaaaiawa af®fsf • ai^ica mfstmcaa 
afsaw 12 ®it?ia ma mlatas «aa ®w 
fa^a af®f«fai wai wa ma? xisafsi 7 ®iwi ma 5cm 
aftam^ ca ai®ica «5iaTa a*^micma maj care aimt® 
*nta I aT®Tca mfntmcaa •ifaai*i ■j®mai 17 rnitna 
ma aw ca arstca caiaaif® aj 1 wfamicm aaa 
fiai ai5ia§a atm mfstmtaa a«aiw awffe aa— 
miw^ maa-ffffi? ma^ <5ifamK«f aaamis 5 ginitaia mai 
ai®ita *tfa?a® <ifaaia mfmtma aimj atawa 1 ml 
afaaK'ia fac“!a aif«sa a$w mfam^it® caaa fa^ 
aSca c®afa m^m9tt®o mcam f«»ia maiai at® caai 
aita I ai®ica mfmcmcaa *if?aia ma aw mianaa 
gsaiimafa mi^acm rnmai mm ew?c® ■niawj ai 1 
c®ar, marni, mii a^f® aiai *pri«} ’i^ta ai-mw aif® 
Bwta ai, miJi, marni ai untaa gwic® araia mim 
wca ai—cam^nf®, caTfla^n!^, miarm, msrmiamiaia 
aiarf® a^a« msm ata ♦ripta 1 mai facm araita 
mfmtmtaa *ifaaw c»fw—aiaiaj aatml mw 
®isw ma? ®i ®waia aiaiaw ^faa® aw 1 mi^cm 
rniara miai ®'aa naa mf^ aca--c®afa arfafaw 
maaa rni’iwa m®n 5 ita mlaa miaiwa mf®i ata ®iw 1 
gwit® mami maa ai® ai® mta mmw w—rnamia 
a'frea cmiam fmem® mi^ ata aiw ma^ ®i aw fata 
mmt® aimw! 

mfam^ affaaafffai aat® caw mmamia aa*i 
fffai—®w «R»ai aaafffaw a® ®i ®® ®b aa— 
01319 i}j I m^a aaafMia mi^a mtm ai,-®w ®ia 
®taa as 1 miaiiaa cataa f«®w faf®H aiaiewm 
:j5 maa Bifscmtaa aiaitail atfi aicm 1 ml mfmtma 
waitaa faaaitaa atm ^a^ta ataa mca m% ?a^a 
*n®an a 4 ia aai fata atsf a^aw «iitai atma cmifa® 
mfamia mmamw a«ri«{ aicm.—aicm ami as 


1984 'I 


m 


m «rtsi PTTfw *nf«i 


f^OTwnT^ I tJKmraifjirs^fl »ct dkewc it a «ii>ra¥w 
’itw'Jt ^1^—TO ?pcir 1^ «iTwbr awTO siw 
■uTtam »rtB atBfiifai® w <wpi viw oiw- 

9 i?*i TO »iT« ( TO «rar «fl afi sfipes 

<5ITO1 JJ99T a¥BI TO.—« Sn^fjRt- 

Ji-aQ TOc« arfs i ^®iCT isiTacTOB afim*! 

cacsT on :ji tow ^i i 

g« <51:0? 55TP5 <iT»w —to «i$iTto ^*\— 
TO *FW «ftB!RTO«l ^"^TOl TO I 

c«r«n *ii?i, 5?i®ic>i cikcTOB ^ asif^ 
—ai*jl5 aw faas^Jiv i 

aisica ca afa^si® afasjw isTacBR tot, 
CTO isiisiOTa STOi^ft »iia< 'ill af?isnc«ia hidi 
arc® fiv «ir:=y, a?sf®c® to ai’wgi iwre i 
sriRi araiwa ®ifac5ia a?*iTO— 

car? c«ra —®jri ®f««r <at art:? ®il- 
TOli® 85*1 aflCBTO 5 « aw I ai*ft « 

«f8t®a siwi liisiw C5 !i5i!E[W 3W5J famwa <iiv 
awwa nofCK aca—ai«ii:»i afawwa aTaro 
siTc^r 1 'll c<(w c’f'ai to w ai*it « wawa 
sicm '!!▼ >i*a4 acaw <iia^ Jtw^f *i^«pftc® Sfww 

afasn*!® aMsi® ^ii’ai acai®!? i caxft ca*ft to*iwi 
wcS aaw toi fefsa to— cv*? '«c® 

ai®i?a afaiwwa a?asn*i to area,—ipcar, awipw 'nat 
laRnai aftaa^a alaw afea ^aa^a i 

*fa^c® calefas^wa atai a^acTOi afama tocsw 
ca»fl I ai^icaa ^cb 'Hffi ca aiaica a Biaaia ca^ 

TO auM ®i aa—^Trta Sawiasiijjs^a awj« 'nW 
jR 5 f 5 W faaw vaw i 'jaiwi aiataa (f5ifiic¥6 
w^'la) awj wtawa afama 45 cto 48 eia i 
TOiim araa—caaa gaiaiaa. airia a^'sa 

TOi «i%TOa afaam aicai ca»ft—as^ai 48 cto 
52 TO I «iac® TOs^ sriw ca,—a» aiaca aft® 
an®ia dial a^su^aa ®»caa zna ^*fan>i| ajai aiaala 
ataiwa i >51 ®i| aa, waa acai ti^ afaaia aicai 
TOaca»ft, «acaa f^aita waa a®aai 88 ®icita« 
ca^ ?cai aftcaa 1 to ai^awl toit 5 a aftcawa 
aiTO 'Ha^ paaia caca a^ 'Q <ltcaa aca ®w cana 
faaa aSca—c®aft aiai oftaia aiaita ®i aiaia 5 ® ai® 
araicTO ya fta^ 5c^! 

*5:^5 acafa ca, caata aw aaafMia afacaa 
donaa 1 aaai, c®a a^® 9Wifa aftwcTO to 
apnataa waw aca anca 1 caaa asai ai wa 


as—»iaa aara W«a <3 af«fts Saha sna aTatataa 
aw iwisfw »nwTca ejac® *nnr aa^ '*5 a^atsara 
aaa wn ai 5s—w toi— ai^a aa? 

aa I aaa aani aiarfro a^aaftarffi ®i| caai ai’j. 
aali aga aaiaw arta tiai siitgicaa aiificTOa 
TO faTa® TO aaiTO Sa*ia aw ai^a Bil-aaii?® 'nac 
aa I aiaifa a ai^i a§ca aft aftcacaa to ta 
eiaaica Mto ®ic® ai^a aaiw? aia ®ca «ia 5® a^a 
fesi »i"«w sa aca aga »iTasrit,q aj^q ©il-aail® 
aa? ara a*n »ito caaa ijW 5a c®afa ®i acsifsaia 
5?5ica aaifa® 5a,—aca, >ii^*( a^afsaia ftt»a«a 
a^ I uaaai aaai, aaai a^ft ai5i *fait«rfa ^*cfi aft 
arsTCT TOaia aaapa aica ma? caia ai^wa ftaia 
a?*ac«f aica to «ii| aacaa fac’aiaa ac61 catiSca >i!a? 
afacacsia ^^'Saicaa' aaaftaia e^ia aca ca6a 
5ca «nta 1 acaa S’gc® aftrcacaa aftsna 
•TO aca aasi '^a S’gc® «ci ®aa aT^wi 

®ica afticaa ifaca acaa aaicaia acaiaa *fc® 1 
cafi Ifacaa a^aaica arsiaca efta ftca aiaifta to 
W aca aiaicai 5a 1 tal aacaa aca »ga atamc*! ca 
aarfa® ana ai® 5a ®ica| caacaa ftca cac 8 faiJ?® 
afficai S 5 a 1 c^wwa ftca 'iiuft «ica ana ftsaicaa 
aca caS faara aiaca 'nfflca sea 1 aca^ca «« 
acaiacRa aftcapnea toI ftc® ?a—caq ai, aftcaa 
fai^a asi^a 5ca ®ica *nf® ftc® sa 1 aigca 
artR, ama <iia? caiai ai aftftaw riIcSS ftfa® aica i 
aijpf ai sfca ®i seal ai^ 'na? aia—aia <«c«fa 
aaacaa aai ca afacaa acaiaa 5 b ®i aaaai? aca '& 
•i^iftaia ailct$« aiiaaai, aitk g^'cipi, ?a 'Ha? 
aaiRi artaaft® eai afa asaftaia aai ccawRft 
afticaa *na to ca^a inal to fac«*Fift® « 

5a I 'Hi oftaifta «aa ft'Sg aca ’Ji^caa ^‘c®! 'ca? 
ma aficaa (aiTia c»»l«!ca araiacas ®aa aar aia 
aa? a| ®aa ai®ia caca ®ga afac®!? ’jaa aai 5* ) 
ftftrcs a^ aara ai^'a S®ft aai ina—ai nfta 'a???! 
faw? ifga c®fti aica aia^® 5B i a 5iaa ai^'a 
ftjia *a;;tacaa aisicai ftc*aift® aai 551 ^^fa 
aiaajcw ^ifaai scat caicRi aiaca ®iai tapaift® in 5ca 
faacas caicai awa «nca ai—caRai, ®ga afic^a 
®c® caca ca arj^ca caaa it®! ai^| aafa^ «nca i 
afticacaa a® aaw aasra 5CBCf--®ia acai a^ngi 
aiains seal—aaa aaw aftcaa (j-sa aiwss alai^ 
v®]) ^ftRancai as?i ®w.aciwR» ^*{cla 
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^i«tM •rf?w«i aiT*c»»< iwcf, ^ 

®I ^si ' sWSTC*fa 8C9TVC*I9 

WSl £?I 8?flSii*l 'S^^':**< 35*1 ^^5. 'Q**5 

C*l$ a?** VflC *. 5C« ®iiaic*f?l Jl-OWW?! 

VIW 5' S’*!'.* 5W ' 

®ir«iw2 <pit« I '*• •i'9, 'si^c^t^s ®i®ic2 

simi «iw, afj ®12 «)ica, ?il atB 

(■R *l6c® ‘TOU • 'S®t^5 

4^^ 'Sjifijv I^aw 5I^*>W? ^iW "SlfSOTSI 9Hl«J2W[“ 

▼ml ta* a^i5 ai atic^,-aic® ’JW 'iiai wtscw 

’»« ai5i'i*>6 ??isi2 aiMR \ a^'S’*iifa®m 

on»ia?*i^TiV s 'ai*i'i-<5 Biiaws i»aie uc^a «i 2Wi3® 
^'2' aciaa Stl ^ caia^a 

«iPRft^a Jiitji "Siner^ af?5iw^Ri ^»h ffaa Saits 

cifat^R assail arii ?« i 

?litSfC<5a « 0lf«C«Pia fsiH®l (il’Pfd 5i| 51W3 
5ca gifacs f«fca «i^® SsB (2800 f®ta cat'&ca®; 
faais 5a • lac’F “ai i-^iitsicsR” faai stei i 
caifaffifsia atitaa atsr isifsiwR fafata tos C6ta<s 
Sisa taais (3100—33i5 t®fa ca?*^ca®) ’•si 
ais—SIS aia “«iysi-«iiiM6lBi»i” faai i iflaarsT S?3 b 
faai ^scs sFpj ai® afidi t^^Ri c«npi ctsi 5ts 
aitv 1 •n'55 ai® atssis vsis ■»Fit«e isavsi laais 
S1S515 wai SIB • 5iTs-3iiila?df«ia faai ^"Sic®! aits 
ssOT «m5S sssns «iRa«i '^fwarwits sisfsw sf^gta 
at? afssiB ss i ^fl^a als?® ^'ai® sa 

•riaicsis fsi is5 Sacsia3 m ca se csa c8^a5 ss i 
si^i aits aWc’w acaa cssis aiw« arfa- 
sfflfaiSfsR fasi sis^® 5S i aiWcvs ^p?i taais 
SCSI fsca ®i ®sa'sw aija fats si'js aics csica 


SIS I cattsi caipii si^ hwiacss siw® alflCTW 

SIS5® 58 I £81151 2®fS5 SfSl CS JT*^ S1S5® 

5B ®is tel ais 100 5ta stca « si^ fasiacsi 
esi 3i»^ sFitJ^ca siaia acsa ’•sipus atsiwi 5S, 
iii!5 si®icss afascS sfs sis 5 rj asi 

,£3l«ei 5 i>& vit4"S 'sisifs’f Sas®i 'sicsiv 
afssits ssipu SIS,—ifw 'ows s^aitsasa csss 
S5«res 58. c®sfs aiw >5S ac? i sisi asns 
sisialssf Hsi i»Tis ’•!£•« ass cifsCTs ataws 58— 
sipfs SCSI sinrfa® aratfvSfs^ wf»i® 

tetsiai I -aiifa® asisai sf^aa ais >*si 

IsWBV BS! 5®Hs aice S1S5® 581 asstfi 
aisiasi "Q 5i'*nsi 9aa fesawcs aisisi ’•ts ><81 
ts«3aK csa aw, ats ass « ?raisi6 fs«it«!s wsi 
SB’HS 58 1 aisiatsis s'as « 

af®sw a^ ^ss8« «ilsic»csa 'aas Is'^sala • 
sialipSls^F wfs® «s^® ac8ws'l8 aisiafsa 
gsi I OTS la*a IS 5sl wcs. cssits sisrfs'lfia 
oiiitscss S1S51S cs^ I lac-as «acs^ cscas a^fi 
fs'Sa acs I CS csa lapa s®6i si?si—cs 

csa ®®6i ®s®—®®6i a®i i cscs'j ai8 ac®iv 
facial siafifStsv «nils® siS5® 58--cs®si sai 
SIS cscsa s® swfvSfa® ^^irfs® s!S5ia w cscsa 
Sh®, ®® s«i 'flsi ‘sasi «icsa ss8 c^icsi 
Pfws s®i®ii afssia ®is sisifip^v 

sis5icsa siawlic® fs«(its® 5t8 sic® i 

wc®^ cssi SIS. f? ®'tsssiacs. ^ss sisws, 
<5i!it®s csss acinss-casfs snsicss cscas a?®sas 
^^-.oisst® wsKSS s®wi« «if«wc’’« I5cas 

sis5icsa «as ls^a“n»i i 


Issiis aTsscss sailsacv ai^cais ®bi sicsi—fias 4icsf 
1985 ^icas sifs® s®i Sisi 25*00 Siai 20.2.85 aifatas scsi 

akss ®l^ieita ®si css i 


®^6S 

ssls fsins alsss 



*rtf 


5I1-5IJWSI (Salmon) siram »fiw 
•tic?, f®*l C«ItV^ sifst WSWPfS «rNCJ« 1 
fwicati cii^ ww ffTTst wa SK®! cw’W I ^Scsiwa, 
fapw ffc^a "ntsrar si«t1ic#na 

«arw«i glv? isira *iit 6 5 i»n 
•ncv tsaiOTi I c»t emwifii ««t mvrt i 
?w icd >inist awi jmsR siireai calata cnpi, ®^iRe 
arai aic^vtwsi an c>i^ fiala «i«vra aitv i 

»uica ’iii*R-f*iiflj ■»'ta*5i^»i9 tsEna stasi wiatJifii 



wm vn i Jnaia*!®: sunai aiifi m asa 

^5,«« nn •iia'w gnui «l*ia 5nws^^ 
•na ^\, wm ®iwa m *i 5 ,a 'sisia i "it aiic^ 
»ifa!, "11 aim !wlc®« I <jwa »ia caca a? «ii 
aisp I ^Scaic’ta «iia^ ^a diwfaaia wmai »ica 
■rca »HisR *i» aca Jia^ Ri^wwa wiai ca^et i 
®i^ <«PTa ^ awi acaaSi^ Jiacsca fjwi-w i 

f®wa iiasi waia.wcai' :alfaca airsiaTa •ical ai^i 
TOwai swl^icoa gf?a ®a!i c«i5v calaca aiiCT, aiia 
's^^ H 5ca aia ai’aia ®1g i 
« aR >wiii*t laiiai aiiia <aa^ ftlwe va i a«5' sinsRate 
«c® «ni«i-ii 5 ant ft»t Wf. •nf^^ra aiii if anwcaa 
csca an^ioir af a? siRxai aca ata aia ansR-f^iiwa t 
®T^ f«na caiiPi ®ni{ aFca ai^ca ivrla aicfi caka 


«n>iaia aica<f facsta awi 5»i!wwa »i® "i® ®t5- 
caicaai «iia ®flw aca ai^picsi^ ©la^stlsfi c»ia vca i 

'sia'ai ai«i siiia^aie c^ara ara at, « 8 i€ 'swa 
cBca tai 6 cai 6 aispi *na aca ac* aia cats «nafaia i 
>a 5 ®)ca i?^ara aiaia caca caca a tei sijrasiai «caa 
jffijitafav ai« 5 i aissi wsHt f^f^ai awi SiSS aii 
cacaf« ®it?T®ifi 5 at? ?ca «c^ i g$ aaca l«ii taiaflcaa 
« 0 fa aa aia ^caar oii§«t, ®'«m «ai aiaia aiB 
aFca¥ I 

®ia»fa (£i»ka «ai i^tc® •{« i >6 siv 

caa «i*ii-®aii®a aca «c*f3 awa >ic5f fac«i onca,« ®ra 
Sc’W s^aaia "ita capfisi 5iusisi-l«niaif i 

jffliR Wipi new tfcw, ailcw aitcw siala caic® 
5» ®ifaca fan ^afa cat^wra facar attsc® wrear aiwica 
aicica, wica wica i »i5'’5a sia caw ip •ta’naia® 
Sica opra ac«a wesp fqca wee i wafa caic® fwesa 
facw ewca ataia >iaca >ina^-f-)ic«fa siai anew fw^ 
!i«#f*:aic®a facial® faca^, ca;i <3{!i &cn3 wiaaiifS cac? 
cacs 5ia ai, cac^^ ?a i wala cate® fwcB wiac® 
Riac® cai?TSiia wic* aiaia aacao ▼si sn aiai-fan— 
coca ^1a *c»n ^«i-cai®, mi cai^ at? swa*n® i 
uB^sica '081 w® *13 ai§®T wef'ta 'stfsffsi am cai^WH 
facw iiihca cac® aic^ aiai-fa’iac^ wca i 
cai5Tai8 wniwiff i^nt-caicsa tig®! wca aia, jwf 
6oi?i m. siafg faW efcsta acsf siscHa ceiiwi set 
caca i saw asiawai a^cBa kca^ aiai caVaia. ana cat 
tac’a sicaa caait aia ai i cat ai-ca ca 'osi c^wni 
aw ®i cas® ^ica ai i 

®ca, aff anawai wwi ©358 aieflg c^ted ai aw, 
31 ?C 91 ©law 081 at? 5a!s •rs a?la fac-v aiai am i 
a^cB at? !?c® ocaa aaa ©ica % cac*? aaa t warfii 
a«ra anaia sjc^ ®it ca, ca wafe® f®a ic6 fwi ®jis?a 
aqn ifflRfs cacaff©. as? 5:aw *ic8o a^a cac© fi© 
cat walcst fam ©ica i ©1 ©ca ca ©sifw am *rca 
cat afJs© waffSc© fsew ewa, ca w© ??ai < 

a?p:a aivaw aaca aiiawcaa wiffsa fa^w ♦ifsatSa 
m I aaa aipa 'ficafaw saw sw fmt af®a aicia 
ac®i ctiitd 1 f ©9 ais «© am a^a ai©aw ant wiai 


* MF/ 18 , ftii^ncsw, cm: fwft, ©f«ita-7i3343 
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i3r «ib a«R »kw <jw ^ «nfi 

»fiS« I JistB *if«f ««i win« CTh tf!! «im« »nn[. 
®T5an ewi Bfsm c*of •iw *n®« i ^ 

5iiTSfsni twS »i?»5nH, 33[f 3 <ii*F ^*nifr sin ! 

<11^ «(f«'QW5 f«KVi VKflf TO, W*! 

*IfBI I »I«JIJIW5 TOTO 'S^ C*tC'i' 
«IICV «15 "I5[. ®IC«r5 CSlwf^Wl SRI nft C<81 ? 

CaiC®?! f*f£» araw ^1031? >1*101 >B1S|SIWB wh 

■It sEcn e®*if?, 3191 >inst*i *[« «iwii c^ic® 

■ncv« 

3C9 aiWROTS >19001 9Ig "It *11^,9, OTSIIP? 
aiisRwa ^iic99 wra siicfi *ii i *i^C3 wivi 

voi wcsiai “If Rilflws fw c*fC3 901 fora i 3Hi?i 
59 91 ^fCf ff»l WW 'QCR 901 Siwh^ai I 3^ 
C9 691 f9aisit95l9'51t9 wta 9KSF, 319 

910 ’919*1 C9 fsiW fC9f Wm Wf CfTfl® fe*! 
*n<?ca *1101 91 91-591*19 9IC59I I 

>019991 9i!csf aifcv ff9193, g9?9K^9 flC9 91319 
C9PCe 9*ft9 ^TO C9C3 fICf, f«rC9 «9I f39 tfCf 9«9 
91 |bi (SlfegiSi 9^0I 1 91319 9fl69I9 >190! >1119991 

9ll9r C^C9 5W I C9iS >19 9rtsr, »«3 9? C9 99^9 

«f8I i<lCV91C9 91W 91« WIW’I 5C9 919 1 91® 

»fC9 eai 9I9I9 e?9Jf 91C9 91 l 3C9 9101 0W9 
«l>n9 “itf «IIC9 9WS «® 99Cai31 99^9 fellOl 9£ 
^9 t9k «flf9C9 919, 9“! fe*g ■f9ia»n3e cai 

WOF ’^la 5C9 919 I 9SK9 >919991 013't9 SJUS 
59 £9C3 I »I1«I5131 £9099 91I?I 9t9, C51C59T>C905*1919 'fll 
II1199W9 9?t*l 5lf5'ri, «K9VS| 815101099 91^9 TO 
^fei“l 91Cia 9t3l| I 91199, 5®, 9H «n91->ligf0¥ 
e iiSWI f9W ^C5ia 9W 1 99 snwft 91 ^|®19 

’fasidi—fsF'a I 

t 

91^9 SflC9 9IC9’> S*ica f9C9 >HI999I f9W0r9 
•W’SR cat 99la f Wl-arfar-gf? f991C91 3®IOT»r C99C3 
■*119 ! Ca9IC9 91199 9KW 919t-if!91 «IWWI «1WI91 
cerllgl ^K», 9^5119 *1It3l C9ai-’ilI99 atflf CflS 

*9^^9101 alia 3809 5C51 919 I f59 5C« dW !to 1 
9i?®-9itfi-^ c^rog, «K9^^9ii 9icn C9CV swiion tffl 
Me'lg C9TC? I PlTOt £901 5H1999I af3 CWl 
9IC9lt^ ^01 fB9 *IIBC3 anCVI 4ltBIC9 91C9 9101 
i^I5f99 9W fB9 *nC9 I ^ ■?l5ffC9 KIV i«^f6 C90I 
91199 819 ffWra f»9 TO I *3aEWn99fS 0K8 
fata ?9?9f ¥W, 3nn9 C9ai->ni99f8« 


C 9 K 8 csfta 9t9 f90r gJ? ¥i9i-9it® froi twtINi 
C5C¥C«f9l WflUIB ««¥$l HE'S 913 fe9 «ltcd 91, 3lt 
9|>>III99C¥ 9101 9101 g*i?C3 59 9«ft9 38119 I 

9^¥f9Biai9 ¥W 099 509 91->lil99 099 9191->ni99 
4«cat £9*1 5^81 501 TO I tagf “iff oi9f9‘^ to 
319t ’115IC91 3rai 399 a»rt9 £911:39 ¥^^£81 95189 f9C¥ 
9191 ¥01 I 95CH 011919 3191 “iff f¥C9 »119 I 

onara f®9 ai^if >199 5C8i 3igi 9ifc¥ ¥fc¥ 
¥CT9 SlC3lt 9«ft9 f9C¥ 91B1 ¥Cf I 33f(r£9 TO! 31019 
5I9l-£819igi >«¥$ 9B 5ai» 1 

«TO £9 99 391 Off® 5^1 31 Sl9ai-f9«I9f9) 9^ 
9W, 95 8^C9¥«1 ¥01 £*(01W9 I 3^ »in*I90T9 fofss 
¥l9C9 il99 01C9¥ 95¥l «1IC5 919 SIC^T¥I9 ¥9C3 ■911:99 f9 

faaipffai i £>it 99 95 CT 19 aosiffi 5cn C9, C9 ¥9 

999 >111*19 *nC991 agCB f98T, 399 3191 95^89 £¥1919 
C¥ig nBcei ffPi (99^ cat >1919 aaca 3i9i ¥> ¥9f9ef ? 
cat aaoif ^l999IDl 310T9 £¥99 91C¥ ? aira9-f“i«t9i 
9»ft9 £*85191 £9C¥ agCB ^951'C^ £31¥91«ff9 aC31 

£¥1919 OI5“l! 501 919 ? ^3 £5^1 ¥£96 £3] faSSR^ai 

31OT9 9lt¥ C99C3 *119 91 ? OfOCS *89 >lt *ll6 59 
959 *iai.-~999 ail*l9 59¥-593f9l 958 C9C¥ Jica 
9»rf9 C9I519I faoi ^9lf8|¥ ^£81 aa'ta SfIC9 I£lf^l£9 

C9£3fl£¥ I 

f9Pi9 f9W19l91 ilt 95ca!9 ai*I£9 »a£a fa^B, 5391¥ I 
¥19*1 f9BW9 « 2Flfff99119 fesf39 ¥£B 1 ai3- 

958 '^Ora 99’9*fC*l, 31 ca a5CB9 ^3l9 ¥5¥19!t5a 
38fprat C5I¥, ¥5® 399f-f9. aia9-9¥t C5I¥ 1 a^ 
^lER ail9f ^ ffgta *10gC5 l 35 (Sisi >i5B519‘t 
an*l9 *85019 C 5 TO *89 91 I 51889 51W19 Oll 5 f 9 ¥ 
aiBiaaWSl >iSlf93 915 9919 ¥151» 958 £ 9 C¥ ¥£3I 
9¥CSl9t 91 69 69 915 99£5. f¥g| 3R89 TO® 91199 915 
¥9lf5999l TO « 

f53'l9 95ai 501 'at £9, 9518 51¥919 a9£9 9119991 
f9'¥!lt 8 P ¥1919 ¥19 I £¥01 C¥C9t 91 3191 TO '« 
•ftCO f99ld W1C99 501 TO I «0r9 9®« 9^09 5£* 
9W t’nf® I f¥g| ¥f ¥19 31® ? £9 99 ¥191 C¥l¥iat 
91 ¥19 3191 ? 

'^fff 959lf^ f9WI*ffC59 99C6C9 £9f¥ ¥lf9C« 
'gCOlW 1 >ff9ltf9 95^9 ¥3 ¥3, 51889 51889 

9lt¥ ¥»!¥¥ ¥lf(? f50l« eCfS 8|¥«I9 C9t 9»ft9 
C91519lfft3t <m f¥ ¥01 5lfBf9 59 ? f¥ ¥01 C9WI 
6C¥ 919 cat gf? ¥151 9lf81 f95lOII 95lTO ? 
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«R| Ciil i "BlWV 

JiWhf^apjt VHH « <Bjnfi»fif'6v n^pn^iisra 

»nPR5i 5W ca|[?i «i5i5iw ^aws 

f5?K I W'lIW^ f^f»5ra ?SISl‘>ft'f ik WC’F ^5ffi 

▼rfficB m eai i ct'sw ®i>wr 'jto shs Ircb wcv 
eai w»i53 oRiR oi*5t 'snu >n5.^Bv i^nesij ^^snk «» 
wi6i-«wi 5w <3 c5i I 

®<5fl ^sifs^Rf Rtft^ceri wc’f ww 'siRi 5iii5iJ)?n« 
^wpsa 5|jis[si jjiTcva sKsf fsiw fflit5 KM w Ssa-Mp 
®T^stR <p[ra ISC55 «enji i cm^iipi ««! ap am i 
aiMi caw5 Mica Mica fa*! aiuRsi 5C5 «cii i 
ifl «ic«Ri Main a^g-MCM .cwai aia ai i iisgi 
Ssa-cap eiaaiR Bcaa fi^tB ansRcaa wma ap 


a^ana Mcaa aa i Mia (Haai f^a ca ^i>cap 
siaaia ^«-8caa facsMiw aiaia »ic®a fB^f?, anwi 
fKfi?, aM«n fwfyg i?®nf»r i awaa ^ Mn^apw facB 
Taaiaca caca ansiaai <iWaa fs^ am i fs^f^ai fa^ 
am aa i epra a^ ai ai^Mia Mmcaia®!; ca«lf 
ffp}c6faai I 

«ca fa aca aimsiai a«B aca tarn ^jca. «»(« 
MM-aafc3 faca Mica ca a’ac# fa^ fasijflai mp 
a^ caicai aqsna<j aac« aicaa fa i Miaa 
aca warn a^ai® a^fe Mai Miae fag aic5a« Mice, 
Mica caa-fag afaaiaf aifwrae i 

aaaicaaff® «iiaa Ma CKa&ca cawca ca 
ca caicai faapi^ »a$ a?ai wa aac® aicaa fa i 


«iia caatMi afa 


afc®a aaicM caawi afaa ac^ aacaa 
aincMa caiMicaw fa ap Mica*i sjf^ aca ®i caia 
afa caiancaia waaw Ma^a-sRca Bisfi ana 

anaica af?F af®it Mm»*f aiafa i aataa aiafa f^aica 
aiai facfica af<Te ^aa a«ra ca*ft ®i« ^^f^iafa 
mjhwi m«m Bi-a “aal uaa 'm i 

ifljJ ca afaa ^c?i amai pr«(c® mi$, >flgfM 
ffaasica ^ caia M«n«l aa aa^ afa 5M 
Ma aac*ia ^•aaivD aMaffsa facaa i 

^f® 5 ic>ia fasica afaa a«(si asMR ^a kbw«i 
> a<5iafc0 MiaacacM i pwji c«ica liia aia^ia «f?ca 
MCf ^fcna <3 Micafaam cai?M « »f®r»flc«i i 
5imi faw faf®a aac«ii afa mu aieai am, laa 
Miaapnafa afaMiimal aawa caiaf i a?®* >* aaif^a 
MU’ifM^ faw afaa bi^i agMKCM aca i 
CMCM iiai 'SIM <fl MiaacaMfs afa Mwa Miit^ii siia 
afa Miafaai (Coffea arabica). la am^fMa ai® 
BMi^ii cbS caMicai « aiacMa faafii g‘scMi i ai®ra 
a? fsaa^M i miis Mm^xfM f®fa*t “jS ai ®ia cBcae 
ca*fl ana ®ca an ^i^aisa ^facaa ®?cji 5 amuf^^ca 
aMCMiil M'a £a*af aiigc® cf«ii ^a mi i afa 
MnmM®! sflMBaiM m^km ^a*iM ?a i cafwJi M^ifaa 
afa SaMiMMamf wa i MswaicM afaMics ^Mfa|« 


onfi £51$ Mifi ?M aca « aM a(? ^aia mcm mcw aM^fM 
area ’fc's, <« aac*ia a'faai km a^ca Mifiaia aca i Maf$ 
Mm £Mca MCi? afaasa mic? f®M facMiam afa misiii 
am I Mm BfHM asa aiK® ‘<m i 

afaaM ‘'MacM 'j'j'ai cBfaacMa a® mtm $a§ca 
5 a I ^ aM^fMca acM cafa i cafp mim Bia?ia 
Mtes Mica 5f$ affB 1 affsa feMcaa £®mc®cm fifipca 
wiMsica »rfaaia aca caica 10~15 faM aca icaic® 
caaai 5a i ’iacMi ^Iffs^fMca ♦ica aisjCM fMca '!*ci 5 !g.‘ci?i 
aai 5 a, ®mmI Mwai facaa ;!Mfai 5.8 afa g.*ci?i mi^ i 
MCMca Miaia ana afaa 's® i •ag.fM Mia fag^ 
Ma, *!! affs^fMca Mia« faga«i aca mmmkm afa 
faa^f aia«i aca « afa mm!® 5 a i aiCM 
^laafMa afaa (instant coffee) sbmm 5 cat 5 i 
®aM afaca fac*na Mif®c® Mtiaicaa f*rcM <t aacMa 
afa 83® 5a i m *iMf®a Maffi 5 cb 5 ‘fat-silt’ ^nf® i 
vflMiCM ’2®af ®aM afa’ca ftaifa® aca <«af$ 
acaici (vacuum chamber) aiMi 5a i M®*Ma ®m 
acaiCM f5aifa® afaa mmcmi^ mcm Mawfa m 
»ffa*i® ta «“Mi^a ai ^*c5i afa mc? Mica i 

afaMKM CM BiMi caw afa ®ia awM aiifaM 
RiCM afac® Ma aacaa aiMiabia cafM i m nawa cafM 
[ “MCia MR*M 336 »j4m pr^iM 1 




ctt? 






ufi?ii ^i»i M*rw cvpf *ncB ti5» i«f *nB 5ca 
▼CSV fjifiid »« l:j$c<?f^ cBiiprcsna «ti 5« iiB? 
« (fl 48^|¥W JiBU I BSn BIgBIT. WnpIC«B 

fwijt Slf-iBaswr BP»nwwiiB, W#? ««b«b( 1984) 
¥»»rtt fsj'StBiniBia MCV a?!. T>I. 

CaCBRI mf& WRRi «R»I55 CmiOS[ ^ 
»n«ai tiwicfii I siiKi iri'osi« bct 
BBOT i fiaaq a® 5if»i»ai 5W ^ «ra’t® 

iftacJH snsfi 5:'«t-«iHw T?t® « c5i5 ’iw iflawa 
^Ri iKwwai avsnhj f bt, ifbt i®faa fl-n fnc® 
fai^ 5 tai^ !n i <!« acaa 5 i«b»5i atf'ea « 9 i or«ai 
wawa #«▼ fsfsi !5K«-Ji^i arw-cwim 
Hina Biai, ^wt hk« aafsiifa ai 
▼n cnaiai hi«i rri ©kbt t®rr c^iaiai— 
<«¥Tfav a^Pia h re-ana wTaca wean i ang 
rf:c6 4ia arfsia 'srj sRPa “aiRieln 5iai‘&”, ‘nfsi- 
vi«are, ai ei^a”—aw® 413 HcaaniB® nrei 
anna nre a«Hji ®ca tfsca wean i *i«8w 
anna® ca«rt fan aca fnaaii avnifa ?st. 
anna ma, ^fafaaaicaa nrei faaa fnta ncaaai 
Bifarea awFi i a^ ^aiaca^ waiwa cawa cans 
Tawsft wsrt afRBSf are aai<5 ®mfa¥re fafa*6 ffa 
facTO apiia aiaaiRw nita 'oicw vnfann i 

vSaiw aRsncacaa ^bwi carsna 1904 ^ichs 
4^ aiqinfln Inaamcaa apai m «n?i$ aana 

[ 335 Tire Hcaa vm ] 

51 , ewiEW ai cwian arrela hr’Ihi'q amfasa anew i 
a wnfwa^ rereicaa ewafta niiaicw wca 

reama caiBia i 

a®rea wfwa ^anre arenre aa ca 
aifwia taw rein cn^fsia tacw wjfer fatifn acaiapi i 
a|fan an refaw Hlaaia wfa* *nna fwaio aim anaa 
®rem wlw •iR pwre afaa® ^ »nn, are nfaaf® 
henev caanaf TaWaci, aifna 8r?fe aa^c*ia naieaa aw 
*iin I wtva aiaica HaTta ^iMif wnfama awca S«5 
11 - 51 * 1 «lacaiwa naniw eaai cag i ®ca fareisftaiw an 
cn^, 4rei« reHf®naref®waaeiawi$tareiPn 'wjitwn^lsi 
wfW (decaffeinated coffee) aBun wean^ i 


aiCT 4re h®! faaia*iKHi fji la i ww®* 
fwaamtaa &a»ia e tataa wpiwicii 
Inaama ewree awrca iifwa *(« Sl^a fw tw|wiai 
wore i awi 1923 catw f®^ 'ore 
Ja' 5 w f«ii caFgiw anam wac® 
ai^fai c*Kwt 1925 f»raanw aaa faiitH calfiw 
♦re'^Hsre WW an i Slia 'gmi wenaiBa f®fn wbi^ 



fnaanw awnaiana 
wtdi—c'BiaiPW caiarer 

a^RKsa faiipn ata fecifantn m ^re *«re»f 
at®ft fnaanw ^a Hii wa wca ifsc® 5ia 
anare *$1 wnni wfat® 5ia ware wot Bialwa 
^a- 5 «, ai®Ta-«it*ecaiii,’ nmi nannfaa nn atai 
afafswaOTni ct5wbw tS alnw aianii 
^fecaia, reinfawi new nini ima all ciiswi?n wea 
Bia wae® RweiR—' 5 g[ awi aim nre fnea neaaai i 
^ acai BNteaa ilacn fwreii aiiia, aiaaifaw 
enena areia i ’ aim ^nwa-ie^ naew ^ wtjB 
an^faw aiaa^^ aeaieaa aiai f»iaaaw hw ^eia 
faw nfal® i nwffi® waeara ^jfa-caari i il 5ia- 
reiaifil aa, 'anft!i05®i twaaww we*re ®icwe 
ai ffca aiwe® meia ta —biw fatwa awatare, 
n®naa «iie«?i»fca i fwaameaa oqnfia:! aa feftw 
Tawa ai?i 4re t«»nwi awfw caiprera ^ai®? « 


* wt^liwa ftwra. iqewma wiaw, wfriwtwT-7oooo9 
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9iCT^«i « loa siPi acs*^ 

▼CKW I 

'•iww f«i^a»iiOTa 

»nww VBngT® a*i*j swm «ict 1932 i 

fe^*a«R e 4l» 

511 4n fi»WI 515 vsi ^8®»r 'gfjic®! U9ff *fOT 

5W 1933 fq-fWTvn 615 5fni f^wuftwa 

f5^ll54 ▼RR « 5ld e *nfH-(«S 5^51-l«5l*Wl® ««▼ 
55PW 5^1«r ♦(W«V 33115 l?c® 5fl*t 5W*» 

1935-36 ^C1 I il^ 5SPW tflv illfS 
615 wfi cicif ii cifi. iflci^ “<5iisn«T!»i wni4” 
!lfW f W5®H WCD ♦rfafs® VSl 5W« I *fw? 
cici *f!R®1iicw 5P1 e 5111^ ica ^ vsotji 

“H3ia3 #151 51 555^ ’W'H 11«5I 5t5 I 

49 IWl’ 55fl ns ffl W1«C5- f®fR HBW 4lf$ 

^511® ^F>i9f S*f!na f?c»r5-N5fl»R caiciert ( 

41 WC®a f srif^ ) 1 C5l\ 545(f*(9 fspsi 5fdw 
19CSR R'5R 41 5«lf«, Jill f5C8f5 “5f9T'!FIG««” I 
4515?! 51131 C®C91 51133 H19 f®f5 ^afs 

▼CtW51--C555 «l(5t95 nUSI. 515 515 f^GPW^ 'files', 
55019 Rl^laa, »fScW9 <ajlff®5, 5l9ClI5il fW5 
5IHF1®--4? 50f 515lf9 5t®5 I 

fatm l5C5« f®?5 5151 ^liln-f55ll!| lC5t55 I 
55®: ai9 Shl-’lfsi 91£59 ClWm f«f5 ^ 
1C5W5 I <5:5 4 a5W 55C5C5 iWllC5Ilf 5C9TI 4*11 


5H551C®« 5IS59 •♦(C51l(^ 4141C®9 CHWI*! 5W i’Sfl • 
ffapei 5W*13 4 55C55 cailWl^f 515 5151 4 WC«9 

C 5 i 9 nn m ? 5 C 9 ^3 •ra'lan-fRi'l^si 4554 mM 1 

fl5a5W 5P5n*n5nC55 ^nse 4lf6 5lfB5'15C5WII 
ats#! 505 593 Jtrsf 5l4feW5 CS111T5W5 45! 41 
55P19 519 4lf5515-"£ail»tl515” « 1955 ap#K4 4^ 

"caniwra” f®f5 5151 *lf9aw 1C9 519 1CI5 I 49 
i5f»l4l 505 C5 «lf® 51535 ^ f4f5C5 4 43 8*® 
19T 5S9, 45Ii?1 45 383 annC5 CTC59 531 40% 
15TW« 51099 tT4c® £115 4^f55I 59 41 I 

41lf«l 53019 fl5a5W 455« fl^ 4C51 f51 C5C1 
I #3 5^135# ^519 55 ^53151 l5£9 tffh^ 

4I5C® 519 ) f59a5IC59 S£510!1C19 55^41 5nf'S igi f5BH5 
59, 5lf5®!, 5^ <3 'snii'Q 5151 ¥9501 a^lftl® I 5^ 
llSl 91 #3 i¥ 9®! 15CW 5¥aj 519T1 5C® 59 I 
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• 491, '« ?5«1 att«f I 

• 4tw '«(789rt9f CW'Sft? f5^PC19i ®f5*r5 
4 5rr4t95 4tfl(C44 4^41 fwm 4t4f^'5l 9fClp I 

" "^4*1 fi>^ 



'srfOTtcJf ®tV 5 


WRiaSili 

▼*^501 af®^i?!5 m ancen??® ▼nfisT i 

▼!«•! ffsf aw yfw ®'»ia?E »*q5fs?v-l-iiii 

c«Kv cats® srJi i 1957 'f'ihcw 4^ wdfiss 
5i?T*iw aw ®*fOT[ *fTt4cs| vra fs» siWsis ft'&is 
wwji »»tiiW I lv61 'yftiCTi 12 <ata^ 
aw sn^s *nftcs 5tf®s® wv sjW ▼scstr i aw 

WTVH5Hit ft^ts W«rfs!!| CTtW ^STbIs 51® Slt^pCS 
ftCstiCSR '5TSC®S tfCV 1 ®HC®S ®<VI5ft!i aswurft 

Witas ^®' ef^ssTfsT c!?5?[ aais fwcsttcerfj I's si^ww 
a«t®SFCR «isc®s at®fj?f«r aiks^n i ttHsswIsr sis® 
S5iaips aw ®*fsi 5 ‘on^®$csr' casws (1975) 
^si5T^J c«Kv^ 5!® WsTcsK sitwis ^icsr I 5t®jwn 
Jiffisncw tffws^w sitwTs ms? 6^ suHW*? crts? 
cw 5CS c^iw I usi’vw ait^siw ®ts® SsidIs 
^ f®5K>i cs«n srcsstfij aisns vittes ®is® sj^nnw 
*ntSic«wi dfasTcw wo sis'sis vcs 
ftwc®! tffca sit«jsi f^prs wisn»r aifesiCTS 
jwft vcs f!?tsT^ «Ts®ts atofjifs sic»«i »ishw i 
3n (iitasT, '84 siwv fifcs T-11 wwo 
S 1 FJ >scs aw sisals f^ws S 5 ivic“r ait? f»rc»is 
sicva a4T i 

^;ri— ai® £si?i8 sw K? ^ scsrcw enviaacs i 
Jicsr tsiw sits^Ji «<i^ ^tasts tw wisstcv i ciNtsswi 
sist ^ tflsrsc*! ssrsia ats'^S—catft wieiscss 
iisiisA^ floras c¥R ilff®5it’iv ctwiad w, <«ti»l 

50 lO-SIS® csto 551010 OtsSIEOS as’to—B1SCSS 
55IOIO OCSSSTS otssitw C^nOlPI OOt$ tsso' 51^5 I 
ora 55i5<lt tsotfi 5COO STS^ 5CS1WI corais5 tosra 
IKOO "rfl 05< ^ osft 5 ^' 5CSPW 05wra 
IStf 5IltOCOS OS? »li{6 ttotOBTS COSlt® PHOTOS I 

“The earth is the cradle of the mind, 

but one cannot live in a cradle forover. 

The foundation of the first colony near the 
earth requires constant aid from the earth 

..The earth will send machines, 

materials, structures, food and people”— 
oft towtiCiR sitoara 55io?«r otssipw asawfo 
Konstantin Edwardovich Tsioilkovsky os? 
fefs^ ass Sswtso taics sfOtH scocSs >n5icsi 

• «fwi n o^iiTi, cntt-nim. cwi'OfJitsii7i3i5i 


ofas ®aa5 55roipn casws s«i5sis*ii asss ocss 
(1926)1 ^ <a^ tsoTsura ^oia«i os? sras 
otsst® 50 1957 "yfrito 4^ octiss—otss sitosi 
tsns ass jttm feosra 183 oiS's -sfcss "»i;8tso-l-co 

S51*pl CaSO SrcS I OSaS CSC’^r sit»tais S5101»I 

otssis otscs sot® OKO g% ot«C® I S^S ®*fa5 
^poocw as cscv ato*? ssscs csa t*g s?aio 
ytss Saa5 csss »pi, c®c^si, ossjj ^®nts cass oca 
sfToica 0‘itoca oiss stscacs sitaai i ®isas ®iws 
atso*asi s5ioica si^s aiisisra i ^t®sc«i oosis 
?ii«fo ac5^« CTOicsi 5tsc*, ■a;;§tso-2-t® oi^oi siso 
ooft ffs aitics I '3ii ?fs ai\ks^ -oio 5S t^ 
aitasis il'&is ossa otaft i s5ioica ass si^s 
ait^cs ^1 css oaisi siss oacoa( • 'siis aas s5ioTa- 
srats SIS c®i oio ts'sniJita >iocp<st ewi i atsts® 
csiS sigsft 5C051 OSS ai5sX ®a<33, oisia^ica 
otsso. os? wi 5ISISS 5SO ISta 'sin^iit??!, tsts 
*jtsstsi5flprs SCSI »rtass tsc^s a?co cscatscos 
S 5 T*fW coco I 013 cst srast? tssft 50 1961 
^»^cas 121 otao cstss aiiaitss Vostok -1 
s5ToiasiPi ocs «jtssts 551 ’?^ soc«f osn5! ^s 
st5itaora s5iosrtRa tsco ait? otscstscos os? S5i*icsi 
108 tstscfis 5WS cas sfcs otiaa^ia ai‘iaiBft oisra 
oisra »j*f ocs tots ocatscos o^ »itss1s ^co 1 catss 
f®ta tsssiatco •j^tscoa “There’s enough 
room for everyone in space.” 

051010 ca5?[s oisKs cal ass ainntsa ocatucoa 
ora® aocsi catw tscoa ass s5iow5i?it ISts 
ansitsa scoticoa— “ 51 ® osa ostsa oiacs cstsa 
la S5IOIO otosica siocs oooa ®ia®la i’’ 

1962 'fshts aswst ^sncs sc? feio—Indian 
National Committee for Space Research 
SI ‘laoaais' os? fesiatss 6 km Sets ^s oita® 
51 Equatorial Rocket Lunching Station si 
‘TERLS* I ol oiioicni ^jniioica tscoa m tsss 
araioil I ^ o| fesewa sa esev NASA as® 
Nika-Apache aiso ass oissiesi a?ffw feaa 5 fes- 
coaa srai 51 1963 'f^icas 21ca ac®ss « ‘68 
asiasit IHsi suit ‘^ws scofi $?tfliaa eoerftco 
srtacwi 5 K® oils as 0 a4o ara 600-s 
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»naTO iJr (TERLS) ww 
wn ?nCT I 1970 «p<ht^ sTO»m 

TOWflTf TOT w 

Indian Space Research Organisation >n 
ISRO «flt cwnisrw fs»ii 5ww *ne!iw i 
ISROhi ® 9 tviict «ifW*fRiOT SAC (Satellite 
Application Centre) Sl^fflCviSnr ac^rS 
CVS SHAR (Srihorikota High 
Altitude Range) nfJs^s i 
*!« war a«si ®Tai:«a fiitiward 

SLV-3*E*OIAiij i&5?R u ?« i 

1972 10^ w 'siaosa cjnfsni® 

ffhma tasns? ©na? Jjwr® »«▼ 

S?« iwfi® !7S I ilia •« "siaraa la^'la 

•rtrcaa uaian"! «T«aic5ia • Cf\t gff5n:®i 1975 
Vftitara 19W n^aar ad-iara ftaia’ ^sroncgia 

c«v fsif'^g ?a wa®l« a«ui Saa? 360kg «BPnt 
I iii5 aaca^ ?[■! facaaawa ^R^faaia ©rasTa 
Scanw snarcwa ‘arreigi’ "laca «ci 'satellite 
tracking centre. ifla*ta 1979-i*a 7ft t^nf^ta® 

♦ffaar^ acarcSa Jwaipn ®iac®a 'g®rf' 9 'a «rcaa*ii »i^ws 
$*fa 5 ‘®ma-l’ ▼if’fw caan vai as i 
ftl®sic>n 'siaraa acwfi a aca^n ^aia*i vac® 
1979-1 IC^ «nfp<l Slafacanfii cw '*i5i«nw Safva 
w aw SLV-S ac*FSi >iiaaa -a « swi^tw 
caif 5 *fla BfwnH i 1980 '^ic^a 18ft ?«nft cirt5«il-l 
(RS-E-2/SLV-3-E-02), 1981 '^ic^a 3lm « 
aW-D-I (RS-D-i/SLV-3-D-Ol) wc«ica 
1983-a 17ft >afaa arts? cwa caf?aVD-II i 
lar^ jtwfl faw mew w^ft JUfraiw Wfa® wtw 
▼idle® area Ij?— 5awa«i le^cfia cutbiptoiw vea 
«wai ^caci cfif5*ili I 

awfew mft faaif cnii:®! arfimapa 
aij ▼« f«re® area fa I aat anaifOewcaa aiaw 
•jacf fata »w rfl ^ar a^ ferca j 1981-ma 19ca 
^ iFipHaiaiaia caev aiatwi aaa aifaRH«ra 
•Communication Satellite' APPLE (Ariane 
passenger payload expriment) fafftnr aftT’roa 
cafi® W ' ESA-a (European Space Agency) 
mfaiia iw6 Tfa4f wv 36,000 f*fa. Saw ^aara 
9#aca cafw fata «nca APPLE-cv« «ft aacaa 
Saw? Snwataa wco *jfa41a atai <5111®! wa aaa 
(anwfa^i 1963, cw8fada-1969, aifaai-1974, vm 

5 


« a* (artiaf 1975, ft®i»if « ^aia-1977). siwi 
lift Swacaa «ircaa orrae a^'a cat^ ®ia!:®a 
iaaifav <3 aifsfa»fai S^oc?a JJWiW wwwia e 
fSf® oqiR asTwa wca fim awfawia 1 

a«r*affia aia SITE (Satellite Instructional 
Television Experiment) mat STEP (Satellite 
Telecommunications Experiments Project). 

iifaaiB ft'ftiaaraaa ae^tS Kf 1981-a 20 ca 
ac«ia a^i’iipa arf^ frfst ®ma-2. ®iaaa 1982-ma 
10ft gaift opifasia £*y-»f’?!TaiK'aT5T war 43910 
icarc$ sj^tarica CHS aaa 

Multipurpose satellitc.-lnsat-IAC (Indian 
National Satellite System), m-aawa S*fa? 
ftawmaa wo ®at®? 'S'a ai {aifaai, 
’vra®!, a>i»na « ftwitafaii )i f<^^ 
sna acaft m 6 i 'sit*t«?i ?w 1 «-ca asa 's®! 
law faw awa aea (198') 30;*! aiw*# nrf^Jt 
a?Tvi*rwaf siCTffliwa aiaitai ®Ri® a^nfic*! ‘*ri<5W 
Insat-IB-t^ cafd 'gws^a ^if®5 

wall f5i^®iw aira arw stsit? 1 

«if«aicit ^»i-®ta® J*iala ftfvt^ica ca*i 
arwarfS awiia c*jfa£a mw maia «]ac®a si 5 iaric*i 
iic®p«a ’fiiiiwTa »niii 1 a^a^iFiftfimfwfwia.fefttarsiTQia, 
man sn»fiBt mat cauaisR ffr®i 3 wa caev 2OO 
rraaie mw *(®Bt sta^rral f^:a 1 ^la^ts af®f!tfa 
fev ^aia Will I •il^'gpfta 50*31 afsfsifaa ar,ai maraw 
5 C 5 t 5 i mft ▼«i’at®ia Wka^raa SaPi fsi owar 
hifjwia £¥si^m *n*i a^ai, a^aw ‘^if’aaTtaa wttaiw 
25 £*i fsOTwa 1943 «s!aia?«i5>-ra3, larti-iifa 

mvsninc® 3400 a^i Bj[ar!r.»j cifisa^ijrtTO 
wai eia®fa Sftt vareia afa*i aiBiwici» mwnpte 
ara 40 aarwa jwfaaR f®fR sttsp 51 »rj 
▼ wwRi caw—®nsi*naa 5 }, mJip* 86 , ffi-33, «twaa, 
mtM. f6-38 m-7. fa-32, ajp-iOO, faaf-21, gtaift- 
7, ft®iifa I 

ena mv«R tjcata, 1949 '^J&iwa 13ft ^ijaia'f 
maiicaa *iif®ai»iiB maiwaa^nil, m»?3injici^ envipa 
1600 a^i «!gia cif®«®i5i-sit3 csiai c^ias?! fer®ia 
aitat«a 1 f®f3e hi?f, ?i3$f3, ft^viai, aifft, 
cwfainaida, mftw. ma-748, mftg. f^. fe-32.*i? ac®i 
wsft faaw^fBt aaF®ia ^^cs? sietsii ; mft 5 ft 

®ia'^a af®fsifaa acai mat a>.'t»ia f*far wv 

arc¥«ift cftifit aift wi^, mft ?}f®f'ifa fftv 
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gTssir® asm isRists si^i^iw 

<3fRj ^cm-n aic^iw <»c«T?i sjwi (U’vbr i 

sfl:,®i«B?! ?«i'%«i c<?i:a 

afsf^hictfg w'^tcg CTlS 18 su^g 

5G([ft»T i t;we?!ig -aiwifAg ijss ^^BT c^cwi 

f®H#g ggra 15HI 'sig 

c*js WKcai^i^-iig ^'<»rg i a«J*i 

'5^n * 11*1 dlwt-iig sm CT»j fgf|liTsi «fia c»t«tR 

^[■1 ®i?i—■vTgei a^f®??[?!Ri a;gti5;n, sniftrg lag^ 

ala^vg 'sigis i <gg? gigijifggr 

^ avw dfi?? (sittfg ctfeni i ag'Nsgig ®*nt 

’'IW'S S5@g !:*r«u ccgfscT • af'sfffCJ^g af^'gi«i omiB^ 
5081 ■riglfgv fggggr ®if«i!:ga5| i cgsjjj ftfcsn 

r?c«nfsij!g 45 fsifsifi cwi« 
^(arg ^sug-fi^F <FSj5jst i 4 

I c«ic^e (snwg afsfgSi® 

f5»i £ 5*1 fgg;® I cgsj^ Space Physics, Astro¬ 
nomy, Meteorology, Dynamics of jet 
flight. Space rocketry technology, Space 
navigation. Communication system, Auto¬ 
mation, Computer techniques, Electronics 
Wffa f55C5 grgc^ 5 cgK 1 a?*!gisc*is 

®ST^3RI ei5J 5}p-iH *1055! «I5/ 5tflf5»J | 

aiRig%C5C!» ssuito (Gravitational 
pull) fgjcss >5315!: V f^g* si^rae afaw aicfs cgegi 

5S I ( 855® S®5C5H« ‘iil5i*p’ gCBfS $ip ^5 

a«iM 0515 5ig 32'16 ^Sjcm^'e mcii 5f®«flBT i) 
<fl ?i?w 0 -Gravity-c «<3 5 i«f sisiE^ra af«rw 
oregj^i 5Mii5^55l5®!« *PC9r 55t5ic*i 5 c«r^Pfg 
5faw <ai?«f?I5 *5 55551? ?5, Ca*il5 «1I?r®C5 5 !C 5 fl 65 
5C$, aif^gij^rig §8151055 ai«ffl 50$ m 5 C^af 5 
f58ic5f5 ®i5®sn afgsif^® ?5 i' 5^»ioa 
▼rt55ti- 51515 ^1 ^055 £"55^1$ (SpaCC SUitS) 
8f5C5 a1f*1^5 Ofesi ?5 I 5?19I5 C»&a5 5Il^-7-ifl 
8055515 5fW f&85C®l 5I6I1C5I5 851 88?$ 5111^ 
50®08 af88!5 05651 55 1 sfO^l-WOf? 855 

8to a?5iP055 88?$ ?<r8 ^5T 511858151^!! 

«I5!5I5 «181?5811 851 I 8«fl5 5?I810«1 5 ?if 0815 1588 
?5, «I551 S1?18I55T5 5?? 1^850®! 5I5,S55 850® 51 
0805 55CH 80® «I?CSr £5^ ?585 0508 Ji^C 8 5 ?® 81515 
§815 5C®18g055 f»lf5C5 05651 fCSllSn £Ji^ej51^ c®i 
51088 8^1 88 SlSa'ts 8It51?58t)r5 §058858 808 
to 508»,8-‘'815I58 f5*ir8 51810815 0655 5^818518 


6W18 8088 C5«i? ?85I8f —858 ?8 51W5 88?$ CRI^ 
81?® SWIOSIW 6TiC®« 85 ?588f58 t” 

855 8^5 a?885 gj[«105 58 805 51088 8^1 85t 
55?8 81WC?nn 181^ (1983) 5108 0508 8t5[?f0518 88 
sn085 ’"^T^IC® I 81$ic® gni C5®1088 f5lft, 

C5T8§, 51W10815 « 85181®! 51®!® 8156 epflW! 805811 
855 85t 55 «|S[8?15:i 8K5lf58 « 0585I*?t08 IRItHH 
§1055 a?888 « *155 §080815 851 1 8585 81515 
*^ ! 5?8?$0® ?805 f805 > 5 ^ 5»r ?5®l5 850 085 84lC55 
a?885 I 8 ^ 8 <ilW ^® 8|8-85 ?®®5 815155 « 
8I8081»fN 85®I5 81880^5 8 ®?®! §85 af885 C5«« 
55 I 851®! 8f5 61881, 81808 5518K8 5108815® 
81115 $-55 80Sf ^ 851, fS 56515 85 8f5 0508 
8!U1C$5 ?«®5 51651 850 8«q,C$5 ?e®5 0508 3n§® 
80<:!C®!5 80® 051810518 585 851, 811»[0$5 51?*to8$PI 
811085l8f»15 8151051 5?5 C®li81 851 850 850805 
?JS880®1 8 W 0805 8f[8-85 C®®5 3058 805 8nq$08 
amnwi 851 5®llftr5 a?888 £5651 55 I 85®S8 8515 
a?885 51108^ Ofegi 505f58 I 

®M5 a?®f8?55g 51088 8S?I 6 55)8 51805101 
15^ ?8il5 805 a ?888 £86515 8 I» C85 8058 1 

t§?5 81181?58 551818 ?888 08CB?g ?®C5#I £38?! 
£505081®!^ 50518—‘6055 ?5aC5i ^1515 0818 '5^80518 
08^ I” »<l^ 'Blf®51C8g 881®5 |8 a?®?8?5 fflftS 8 *n«H 
$§f5 511?«8® '515®'l5 ?88185'?8055 §08081 50BI8— 

“In jhe course of joint training sessions 
with Indian pilots, we could fully appre¬ 
ciate their industriousness and responsible 
approach for their duties. 

a?88C85 8 P e55, >55105 5518108 81?® 8*110811 
8 WI I f58 fi 8 505tW 351 488 5I?8in5 ill?® 51^88 
880510815 i55pg[5 0808 ?® 8 «f 8 5518186RflC8 ? 8 Ci 

' 8 raill ?88 0 " 8 »WW:$: 8 |, 8 -T-II ?B55 5080$ 60® 55I8I08 
5681 5051 55I8108 ei50®5 5f55lBl “Jl 505t5»l 4ail 
5 lC»^ 1975 ^C8-C5?58 51?8515 ^^8858 508$ 
<515^5 885 ®?D5 §885 5lrt®$08 8'?5lf5815 55W080’?l05 
?5C5 ia08?5»l I C 8 | §5088085 85 555 85 (1984) 

>a?a9r 5108^ 5081 0808 2,500 f8?5. ^ 81^05?5il5 
81?il?8®10IW >58 a®ia 'WOBf W?®® 5l?8515 ^?W 
8*K511SI5 ‘0581^5’ C8C8 5518108 81?® 05058 885 
«15®'?5 8C®185 51088 8^1 I 885 0808^ 588 55I5lSl5 
a?®?8?51 881 5W 50505—f8^ to-i 8 g?WC®l 

8^8108 81?®C5C58 885R «11®15 » «I508 81 58;8 
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^tnt «i*niwpw awi^Rfii cvwmi ? wwi 
CTt<i wfewm BR» wif jW ^»r 2®la sw ^wf^er; 
ap®j¥ «rOT5 ^9r «iiw •w«la s***? i»j i 

inn ww hic»n^ *t^i <i»^< ^ri 

ik t"i Mf»rc*r« e ewi?® i «<« 

»rc»ia few?! mwcnai 

i5w 5^ i«i 5i5<rnil cai9i«l tmvi 
CTOmwl I 3CS? f5l{6 *IK5J ®RI tJJW® 

caiWJi Wif*^® I 8<W»tC«l3 

ft<r «iiw I 51V8RI »ra1'*Fi5 aw ’vsps 

asisi TIW3 I 

»«vwi ®w m aic’ifsi ca’ 6 i 'r« 6 i^ w at® 

1 CTCW «if©^itR aeJii 5W fisls wffi i 
mtm ^®ii® a-iitfl^w 5W«r aasi faffi i 

$jf®siC«tl £4if)^9 aaCSlICSICSJ SI5I^a JW1WW5 ai}- 
®^as®i »i^^iaj c^i:®5 Kacs 
f^«({5c«n aiW'<Bi§i«o '5[i 5W caw lai intaa 
caca I S<wa*i sicma 3,>§w scafia? 

ata-T-ll-ca 1^1® ^f«w tf€fli 55 I apc^r n^iarca 
C^W C«T5W *ai «P5Jllfflia C5 ac*561$ 5WW 

caffi ai5 16 aai 5il®a »wh ®*s[ 'Q9P? 300 i 

cna t®ii vwai tala*® a^^-aa Mi a« 7 faSia aa^ 

aa^ aia 6,850 faaii T-llaa aqaai 
l®sit6 5®! ciaailSw sil®ta (ai 'sanf silsSsi), f®?w 
afvltat aa^ i 

at® ^i®ia >i^»-aa aisai caaaicaa ac®i aalan ana 
ca«ai 56 ! 2ai alasr i aa aa 3ai alaai faca'ceia 
ca^ ?[5c^ mm avcRi a®Hi i ia®i^ aracm- 
cssnss cdal ^acwi 5®R5 aialfa® aaHi fata 

aoicaajft 5 ifeaa ®fac®ia fata cafaca awa aiai caa 
^ aaj ?®a a^ivwwal-—ait®a a^i, 541a anleicae 
aa^ caail® c’^aw® i ®iaaa inai alaca cawra 
•waa ac®a aiacaca—acai«f41a f®laaaa ^Sc®ca 
laM acaa vacafa a^®-a i «iaaa ait^a « anfeica® 
j-cacaa at^caa feTOai ai4i aiineia i aaia 10 
cawwa §®i® a*iaia caca f®ca#caa lai^ 
an. 'Take off*—5m 5ca caaf 6it4i ai-a (Turbo 
Pump)—ac^ 8i«a 5?^ 5f«wa combustion 
chamber, afl*a:®at ancaw aat cataia ai®(wiai ®na 
anwna cawai5 at®ca a^acv fata ac®S ®c® ewr 
*i 5 i^ia aw I ®aa aitaan aaa aam 5fii 8 fsilaS 
ew^ti asia 6Si 38 fafafii ap T-ll-aaa^iana- 
wftai aaa *15101 520 cawwa sisi am 


at«iaafa® ®ica aifsaifa® ®taa • ®ap*ac«ia 100 
c»E®® aa iBsa ac®i^ aaji ataa ®w caa aw 
aia aa? <wae 50 c^ic®® aa aW gwf 51 a 1 aaaa 
awcfia af® saai ai®c® aic® aa? 290 c>!Wf« aa 
fa^a ®atfi« ®wr ^tia 1 awl aic® •n awt^a 
salfi I a 5 i®waiwa af® ana's ar®t® an® aa? 
aiacaw 520 aa ^>&Ta ac®c5a ’?®1a ®il®s 
gw! aia I 5?®»Kaj sip O-Gravity-c® oflw c^w 
aa? af®caa snfi (8) 1 O-Gravity-c® 

c’llgiwTa nic’i a5® si?ivw5i?ilpra siw ^ sSiwa 
s®;! WR Qiij|«i «ep!a cat® c^iw 1 siaai a5 
awfs’^a sia^K’^ vilSta siia ala*^*! 'aiwa cw'sai 
5caf?5i aa? si^wwaiwa sjcais a| a!al? 5 l®tar al®?® 
vara aiaw fta? i O-Gravity-c® ci^taTwra sKsr 
*it5f5 »ipcv aa? a5 taifii ®;l®ai*it’f f!iai*i ®ai 
5 a awia 4asct 25 fatfsi ^a aiaf^® mfaifJiiiaiOTa 
laaR aft^a c®® c«ic^ 1 

4?wawa 9 Isilfftfia sicai5 fip gtv a®e! awfaaF 
▼'^l^at^ *jlaal cat® 283 Wlii ^caa‘ 1 aaaa »ip 
saas jf6 «^'ai'»i«r cafaca b^aI ’a'^aca aw *jfaaf 
afwsi a«a^ eiwsn si5:fafcia5isfai 5f®sicai sigar-aa 
maai ai sai cacat «»ca 5f«wa aaaif®a 
av®i aaHi a^ca fJicawJt 1 ®iwef an« c®i ^nac® 5 ca 
aaia si«(i? a'Ti'?*ia® *!5,ww cs^a^i aimfi-7-aa jct 
> ip-aa *i5ifsi6iwa w5 si?wf?Rm*i« a^fsfiic® 
?w si^wwBBficjra 1 oiaai ta*jia ®ia mitfw 
aa? faaa cac’P f^iafi® 1 a^wwsitftwa vw 
•ai siHfjiv a§f® ci!»sai aa? aiailf®B 4aa c6w aim i 
a®ii ^a^aca transposition manoeuvre sm 
area >ipwp anas Sacaa a^-^aw f«ca aisai ^ 1 
»ip-aa ai caw a^piaa®*! af^aca afiffsn a5« 
sn^wwBiafii faHic*i t^wifi fiiBiBSH «ia®ia 1 |f®sic«n 
3i|wa Counter Booster Rocket 5m ^ai aa 1 
aaaa ap-aa pj ^issfi Biteca ai® Jii*ifaaf®ita asfaca 
aw ’pw »«mt6a Transitional Plane-a mi 
(ta i aaia 17®si ¥65aw 5w^c6a afiiwifs aw 
Ji^f-aa Thruster motor 5111 A^ai i[a 1 an«i sip 
sumi^a c5ca 30 fafiia/c*BW'9 ca»ft af®caw aw man 
snea miqcia faawa faw i siPiiiRF sem sci cmii 
aaww cvsffi mta c»^ »ic5i mms anfiffi |cva snaioo 
artac® «rca art®!a ®pKar 1 c»nf»ca® ^4fiiawa hriaaia 
4aa ®*ii c«v 30(k.tffji ®aca 18®a v^aw ®ja®'la 
jwa ai® 8 caw 1 hifjtfi 13 c*k¥® (irc®i dliwiaftsi 
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«n4 «fmmi 


I 37<w Jrt, lOn »iwi) 


»wa Jfliii 56i 31 fJifiiS 13 «:▼« • 

^csr IsifsT'® I infs ?ice?i*r 

aia 24 i»f?! i ^i^af«»inqcfia t*i«ipi3 

vw 5i|[tcfa s»c®5*i5«cf5 «iitf « sm ^ '5ia *ifisn*» 
ais 20 csjld^' Sciis sjc^i i ajwi >«5'5ia: *J5i vsig 

sipsi ilrwa 'snw!? c«r<sai i 

jjcsf tsiKpig ag 3 <ii^ «jg^a 

▼ff6c« ?‘-CT «rw"i, smtejc-i® a 

c^wT® 5ii5«Br ffjs iiwg*irare5 a«»i 

ir«!? 55 If?? cnw «c*f 

«W«Rvn(l 5*1 sr^iatFigrsT i f®R «f?! ?c»r, 
'5Te5if«rfsig JicBirs®, <mK aiifiigr® i 
anfeiv uflsyopT !5^fa« fgwgw '*i'^g JW!? 

ajfsfgiT I aifagidl wbiTS '5iic«t 9$ 

c«P55i9l »i5»-T-10 gfw Jiii^d—7-<ii 

I (Blew cs!? 8 gg«f5=( Rt;®i»5C5« 'fl’aco «ri^ 
<<ig< si^giw 9icgg«!ig >»iBf oat a«w • 

5"i-®ig3 «lm ei?<5siCT s»c«]«6g *(rSiiwis wca 

w»r ®Tgc®« ■sp 5»r fg®l# i 

««TOi a'^Ji w»i?6 ^sr i ipwa a<i*i 

siCBi*^ Jean Loup Chrelien 1982-g 24c*i 
»!5«» T-6-ii ’jci 5?}I^6-7 -ji c^gfacBfJ? i «rn si5r(nc«i 

IlCTS^ “I^l 5iCT 5l!:!?l ®BI® 5»T 

(13) m gigj *i5T«sfic«i s?i;®i«i5s »nlk«« i 
oire^i« giwifS (12) w«f si5TVK«r a«isj jipbpw 
arifs ®!gi ?9i ggiscsi 8i?*fw { afaef, 1961 ) ■aurcsitsvi 
( qs?, 1962 ), cK^iEsnsiWsi (siiS, 1978 ), caiaiira 
(1978 ) n’im 1978 ), ^sfwfggi 

( 4a®r 1979 ), tnwst (csi. 1980 ) 

(^eri^ 1980 ), tvSgi ( wc^ws, 1980 ), *icsfifir«i 
( 416. 1981 ), fsiifsigi (£4.' 1981 ) <iig^ spw ( 
1982)1 a«isi si5i’^i«i5i«'l imwfgEsn ssnw 
5HPH5 as «a siif^yi?: laifegp gniw 4^5 

(90) gra 415 siwi (50) o^®gpi 5p*if? ^mw 
iil»nra t m T-II-iig 

91®4 i 

" »niq^7 Slt»l5I* S15IVW aicgww ^f®51CT 
a«*iig i 15 f*i6ni eiii ajg? 18900 
fvcgnaw «ffC5n 1982-g 19w 

ifltew 4^rvic»i vgi^cgwt jlifi sf^mw 

fswi ’liiJJ.cS 5BIW a*l5f6 VI43I I 4«n— 

•BPBiaSi* sit®Sw, 'Q«i^ sifsfeif, »mf«C49i 

c*mf9 *if®^ »«< minisiv 4fBiwi 


»ni»i^7*4ff gi^cw f«rcv ««« W 
c’llgai'g!?!, siwip faiK4 «fe« «!▼< 

5f6 aopoSin «in[ lunvTw cgwigig «?iif«c51 4 fc6i 
(Afsicsc^ Cflfi 45 £4I0!H »f IWC*!g 17 fsiew m 
capDJpsT ai« 45 49( fsifiicag %®i awivf^n fgjit 
fewM*! •^m] 3 fvceii«gi 61 <aw'5i« enw am® 

CSlls 4116 b 1 i 4JI!a6-7 «e5 41S1CT5 f?CV5 
fgw4 iRiPig 4 TbW twisii 4siha sif®^ 

*i5i’>'ic>4 <ag^ JUfB «^K) a4»^*i ct»ip 54 • 
wi? 5BIW »®w ipcfiiaigSlg ’fiipan KRT-10 
«f®« c6f»iwa I «iiTBTaeii si¥®8£en fa«ips to 
5i5TVT»f c>&«iwf siigiisiifgi tgf®H «n5¥4’» 4i« 

f®si^t4 ^1 sigreca • g® 4'4'¥fi 5w ««i^ sT®^ i 
«4i^ sif®^5 fgf®R 4£K 4P» ■15'5'^'f 5^6 591 Wide 
angle topographical ‘Kate-140’ camera 
agt Multispectral ‘MKF~6M’ camera i 
«i®jT5f4*F afe viKSfli^hRS ciKsi <151 a®cg -^^eig^g 

450 km 'si'BH I g>cw vroggra a^lS 4'^'( elgc® 
5-914* (2,00,000) g^( ¥«»fsi. ‘sinjcwg 'c^gi' f4¥5® 
4mg I ‘MKF-6’ gfiitsigiiS (GDR) 

‘Karl Zeiss Jena Enterprises’-ag ^S3’1 ag? 
4119^6 ag^s gfjicsigi ®iii:5 giora ai:®i»s*fl5 
204 kg. a^ vncsigi^f9ig wm'ii n^tfiitfcwg Ifi^i 
aig 9n®i5wi fsi^ig i 

all gfiicggr^^Bi IfW sisi^n £4tv 5 tsfsicfi »jl«(g1i 
ga^fsr 5 !g (^mi gicg asfsi® aerial photo¬ 
graphy’s® ®®g¥w 5 fg ^Ds 4ag gfiucg *ir 5| g-gig i 
«RJl4i ^55*^ g£i3 gcgj gtgre < Biogravistat 
device. Medical lesearch device. Celestial 
navigation device, Exercycle, Oxymeter, 
Massmeter, Crystal apparatus, agt Metal 
container-45 sfiplg i egi^ sifefewg *itgj$ 
swg'i'mnilgi spt 4cgg«iig ▼wg.f*! gfa41 a5i®ie 
tel 5R, 4iegKiegi, agt gpnwig gjgwo a'gTCT i 
®T^ agrtw gatc5 engfstv ^54«?i i g*K«g i4i icgts 
c6fg9r, gnpw wi ■ii'egw gnu i gntg c«it5i4ig 
ag? ^siiwig fgpgige i toi»rc4g gsgci gw*® 

(£544 oSmgviSig, tchse Igntfw) • 
gif^iw t5RJ®4 4PBP«g A. Ivanchenkov c®i 
f4c«g f4§igto« to cutog i ««i4iotb gug'"' 
to C4S54 41545 411545 a^t 45141 4Il¥, 

45g4n»r C4C5i. ^to 4ffit « afaggrorfl «ii5* 

C»4p6i 14PW ifg I «B1l^ 4T«feC5l5 fe4 ®5IW 4lf44 
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iCTOt 3^fl Silk SPLAV-OI Unit Loading hatch! 

wmra *inp!9f (hrcv) ii^t ’vncsiii « «uwt6s!i siUK ^iisi! tiJfwcw^ 

Wfi I wq[c6fl f*i«ts[ ac?cs «ti«!j- c"»(^ctit556i3, 3f^i?j cSSat^w-BST-lM 

*nf^ jffi (inraerv siTb^»i i 

c*KW® I <fliinwv cpncsi «ii?6 issi^*! ‘»?i:s5 sj?"!)!!! t 

'5lf^ C5t5^* 

csrce m\ anjj'i t«rf fa? fjiH 'jtsi ara 'sins aia 

af«^R BianTDi caw m a^iraq ^cjj i c5ic®?i acap ' 

faj§5! C5T« c«rcv 53 enJiw t las Sag fefs !.?i«(icsi «ii^ isiai? "'cs, ca^iT!:-: 

vci inaw <5 !IWt 6 4?n i atac® 53 i area 5 c,sj ; Sejitaar 

aricsa ^flc«arac!!a f»»fa8i ( ^15 i*!. fa.) rsaa waaia aiai acais''-^ aiea aa ^kj! 

faw ncBsjfe 2aa1 asi aiw • ><ia aesr aisa ais. aica, wi-siw 

felt, fag af«ai^ ®i«, laafS Jagifaa (k) csic® cna® aip aaraa 5ca, fa>$.T csi® caca cita®: 
afet-caia, ^5 (S) i?»nfe arawa 1 fa>$R6! cbk®''; cafara oiiyica 1 afsl fa^^erta aeap jt c«i5 aiafS 

s K aicsa aesp ^1^131 aiai^s ^rjsf 5CS ^<4^1 

-U^ jpn^cf ^55?|, i<5ifa’5 ^*§1 car,® i aa rjw 

ia^* awr?! a5*! ai«i aica • aer-afi)«iiina Jajjtaar 
a'Sia afiact ’jis^hh aw^ia aai ®}e-i • cjiwcb 
afea aaa*Rs:a sfetcarcaa a<«?e'o csja 
wxi caa fagfii gfarca fiaa fefawa 3 faca ^ aia^ra argi cac® area t 
■naipa 5*. CT facaa fsa a® aac® 5 ca 1 f*f»&CTa ai^aaiwa =?fe cmw ai sr^-sia 

aesf >a®f 6 31 $ ai«a *n® anm® 5 ca 1 cresa (anHwa) csic® aiiaai ai^ aaifa® 5 ca—^aa caca acserffi 
JK 5 fKoa ana aic« awwi ai®a ^ti® 2®fa ®at® 55 a ®is{it c6!c®a ai^a asitaw^ 
anSvic® 5 ca I ®fea-caricaa in® ai« ina jict 'flat a'S^f 5it5® arc® sn 5 a ®ia wRi cn3 m® (flat 

Biaa ara a'fti 53 feafwa ^kw ?[« ai^rcai »trc«a acai pa ‘fl’Pig ;a»ft (jifB-'sipj f^i.fsi) 

aiaa arc®a aw fJ 5 ca •ffaanff ®icaa aiaica 1 '«arfg aaw?! 1 

Ta'isa, c^: at’n'iti;, arfiai 

aq’f) 

aaaat fwafea aifawfn cai'>ii3i’i ar^a 1 f“i'via® 
caiai®! faaarcif ®cb awifav ai 'a®w»i-tnrc«i mi» 

'fl’WTifla Jtai 300‘00 Si’ai 1 

ajfta faaj*! afaarc 
fe-23, aien aw?^ 4t$ 

¥fe®i®i-700006 



^\vs mf*i wvAm eTfnrnsTOT wmm 



m 


•m 

1. 


®1iiwii-19 

100*00 

2. 

c«iw 

9IT51 «R fiRiBftWili ▼?»rfi®i-9 

10*00 

3. 

„ «ip^? 

»iT?i w fii8^Rni ®f»i®T®i-9 

10*00 

4. 

,. iftfw *n*T 

«w fa8fjMW ▼tBI¥F5I-9 

10*00 

5. 

„ »iwwf*iw sigiiTOr 

5il?l «R fsi^TjRlW Wtir. ®f»I®TOI-9 

10^ 

6. 

„ *W**iWW*I WB 

«R fwfeTjww W®*, ®f*r¥rej-9 

10*00 

7. 

„ 5.w*fwrni 

>iiia Mf>8f#86 «R f*rt8f3Rn« W®*, ^rfsfvr«-9 

10*00 

8. 

„ c§i5rt 

*?«n m ®ffi®i®i-9 

10*00 

9. 

,, BPowJn^ w*Hi*fww 

»i«[i <BR fi?8fgsani ®f«ivi^“9 

1000 

10. 

PR 

9n?i «w ®f»i®TOi-9 

10*00 

11. 

„ fnft-'ffBTi «$i5rt 

5n?i ^WfSW HB ¥fir®iw-9 

10*00 

12. 

„ iw»r 's^isrt 

»iifn OR fii8^PST5 Wwi, ®TfW®i-9 

10*00 

13. 

M CW[BJ®| Tvfw 

5!RI $!iWTe86 OIB fsiiftWR W«*, ®flRFl®l-9 

10*00 

14. 

., jranw 

»n5i OR fsift^WR ▼?aT»i®i*9 

10*00 

15. 

,, csii55i»n»r 5c§!*rwini 

5«i?j fesit>Stfi85 OR Tsi8f^™ WsRi, ®fBivT®i-9 

5*00 

16. 

^ a«T*f 

9n^ oiq fii8ftPBw Wow. ▼f»wrah9 

5*00 

17. 

„ cm 

mu OR filfcfeRR Wsifi, ®tl!’01®l-9 

5*00 

18. 

„ «IT<Nlf9| ®tl5rt 

5|f5( OR ®tRon®i-9 

5*00 

19. 

„ *ra 

OR f!i8^ww Wom, ®fii®i®i-9 

5*00 


With Compliments: 


From 4 Wellwisher 


t^nr r<wiii innnii Muf ifiinijmii i|iiiii'niT'"»rmiftji^nn 006 ("(r* 
37/7. 009 *|c»«r<FW* ffii» i 





1948 43 ^ 41*^1 «Pn?] ?4S5R515^I »in5R *fl?I*n 

^loTR ^l>Tc5 ‘®r?) -Q f’^SsTiR’ '^?iI<Pra a^T*ICi1<l srTJfRS I ^tS5IC*ll ■'if^tf ^PT.^irn 

5PT! ^n'^TT^wra awi 1 4 ^®^ *^ 2 ^ 3^\»m ^i®i'« 

?ric5 5Ti»n^q 5rTi^;pg^ sic*n ?4 sr siR^j^^r^ f4^*t i aw wTf«f^T5j1 =5itj;fN^ 

<3 »t^?i <iT»i:^, CT<(R?i c^»(% «ia sri^ <6iiC'?fi c^kc^ va^'Q vsior^ 

T<i®iCi^ arfaistir <i;vf 1 2?.>Fr 

soisriilTrsi <0(1^ I w»i5 1 ^mi?f! 

<3 ipicei ^»f^l51OT?! i >11*115^ SIlJ^;i7-RI er^^l «TT&T*l1 

■*TT^qtt f.^i c<5iJi'G JTWiiRj 'fii^'e >fc^ a?«i ^<i i4^'f'5f* siw^c^j^ MicsT <ira I 

2PT.5E r.J] V[?Q sfR 5i:TJ<P^Sf;$ I 


WJ7,^ 

1. 3Tif(i<i'i sir.^n mi4>i<p'5i 5jaac?nca^5 an^nc^M^i 

ar.® {.vits^i 1 

2 . ‘seR o T^ssii^’ at 2 <pic^ >Ti*n?Ji:*ra ?si^ ^n^-Q ^ 1 ' 

3. STT51TW aisRi”^!^ T'-jsiR ^wa;f'5T?i sic^n i?na>r;3 ’gta*! ■<p<{i iir.pf?i T^raw T®?<?q5 

efriT^'it^g <^ic^ ?P5i 1 

4. ara ^its^ira 'TSf^s 2^15 T^aw yR'sMP^ ^p;=5i ?rai 1 

5. aispji^oTig t<t«s waw t<aR W.y cai'UH att*!'*,”^ “RaRt^T^ wjwi, 

bs ■ 5 R;'iir,?ra ifRiw 5 TiJii^q sfR,>iR- t^aR, <3 ar^a >i'aR^ ^1 1 

6. C»RR CSI^R mSliSR I 

7. sjic^Risfftvj ‘Nirii f*itacu ^Ta-^12^ ■e ^^iRsRa^iT 4^51 1 <T?r»R 

&r^ JHHMJ RT^WKl Tl3 ?« E^aC^lWR, K^vb^-CaiJR, ^nsH^cerT^ 

?a^i jTt'GSi 1 

8. 4i? 6 a^^l^R 4iicsr Ri^i Ttfc?i aif.^T?i ?<iaR <PRa;;?arR- amiiw ^ 1 

9. ?tRia*i srR::;c^ sf^ii Ran OT'^j c'*c4- c^iI?^ aiR^Rias a^fJs ^Ti*=n ®rt?i a<p!a '24* s^^ifa?! 
'i4aifR4 4^ 'S t4®R >1144' br4'®5Ii^l a4>l'4 I 

10. OT',a4ti?rfsi <3 ®i4 ^<^4441 C'^-^ ’Sia^^ 1 

11. ak='i*f a?45it3T® a ^laiyta >T.7rsr^ 4-C4 at® tii^ 1 

12. aT44<t ®4W ‘?4aR >T-.a5?4Mr '-^laR ^P41 I 

13. ^450 4t;«/P5 ai^aMI « 4 ^ 1575?-4 *R*C>r4 ^PC^iaRCiW tt;44 -e «fT4?:T'Q?n4 sug-,^; a?44^C?« 

>!*ac45^ >114144 srii'i:;4C45 >i®fia ^411 

14. f-»l‘f45rTC4 4^1314^ *^^4 44^4 4I®;^'R4 W4fC5n4 ?4S 4^14 t4atT >t»aj:4" >1W4'I SIR;4C4 i 


>1lb^ I 

15. 414^i4 f>1**4^rc44 'f44iC.4i i1R;;4r45 -ats®?) 4>4l 

16 . <i BTC 5 I 4 a?^ 45 c;®i®f « a^^iao at 44 t,i !4 sf^^ai ‘aw <3 t 4 aR’ 

SII41C5I af44W4 <3 ^o*f*n a^f4 1 


a1lS444 315^14^144 
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